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MORE MEMORY FOR MICROS ! 

look at what we can offer : 
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RAMPACKS VCS SKtorVIC E3U01 for ATOM 

for SINCLAIR ZXB1 8kRAM+3slots £4 4 64 k R A IV! only £ "70 
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addupto 20kRAM + 1Gk ROM .-.■< 

IGK.the orC^ijpgradable VCR SOforVIC DRCforPET 

tQS6konthe^ket.£36 4K-E S4 , 3k increment- £5 64K~£80 128K'£13(J 




32K bytes - £29 





32K add on RAM £46 
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56K ■ exceptional low 64K + Eprom programmer & 

power consumption — £44.90 user port — only £79 

We can adopt the above products for 2X81 to fit your new Spectrum for just £5 Extra. 



32K add on RAM £69 * 



FOR A FREE BROCHURE, RING LINDA OR 
SUE ON SOUTHEND (0702) 613081 
F0RCRED1T CARD ORDERS, RING JACKIE 
OR PAM ON SOUTHEND (0702)616144 

CHEQUES AND P.O.s. TO: 

AUDIO-COMPUTERS 

87 BOURNEMOUTH PARK ROAD, 
SOUTHEND ON SEA -ESSEX SS5 2JJ i 

ALL PRICES INCLUDE V.A.T, AND POSTAGE 
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YOUR LETTERS: I *5 

ZX-81 Verily; BBC tips; Pet to Vic, 

NEWS: I *T 

New 00 printer; Binatone's £50 colour 
micro; BATS microdisc; first shots exchanged 
in £200 price war. - _ 

COMPUTER CLUB: I / 

This month we visit MC^ — Manchester's 
most energetic micro group. ^- _ 

DRAGON 32: ZSJ 




Tim Harlncll evaluates Mettoy's 32K 
Dragon:, a colour micro for just under £200. 

VIC MEMORY EXP A NSION ; Z. D 

Some of the major units thai can cspand the 
Vic's insubstantial memory are assessed here 
by Boris Allan. Ort 

SPECTRUM SOUND: OU 

The Spectrum's critics maintain that its sound 
is only good Tor annoying bats. Tim 
LangdcII's routines set the record straight. 
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DEMON'S DOMAIN: JU 

You must survive ordeals such as the hail of 
barbs and the crusher if you want to emerge 
unscathed from Joseph Nicholson's devilish 
game for the 16K ZX-81. - 

INTERVIEW; *HJ 

Tony Baden of Bug-Byte reveals how he 
turned a student hobby into a business which 
has sold over 500,000 cassette games. ^ 

VIC DUCK SHOOT: 4^ 

Safe from irate game-keepers, Your Computer 
Opens the duck-shooting season prematurely 
with David Preiser's sporting game for the 
would-be marksman. * « 

ECOLOGICAL MODELLING: T*D 

Ecological relationships such as that between 
predator and prey can be simulated with 
William Mast field s program for the ZX-81, 

BBC TECHNIQUES; OU 

User-defined keys and the teletext mode are 
the subjects we cover this month in two 
comprehensive articles. _ _ 

ZX-81 MACHINE CODE: Dt - 

Part one of a new series which aims to make 
machine code accessible to the average Sinclair 
Basic user. r~ r^% 

BASIC TRANSLATIONS: OO 

Tony Edwards offers more ideas and hints 
which open the door to easier translations. 



ATOM FILE HANDLING: 



62 




George Byrns presents the software you need 
to manipulate files in a database. 

ASIMOV AS DATABASE: DO 

How a word-processing system can be adapted 
to a role as a database controller. 

RESPONSE FRAME; D i? 

More answers to your technical queries. 

FINGERTIPS: / 

Our regular column for calculator enthusiasts. 



SOFTWARE FILE; 
This month there are nine full pages of your 
programs for the ZX-81, Spectrum, BBC 
Micro, Vic, Atom, Sharp and others, 

COMPETITION CORNER: O / 

The result of the Golden Nugget puzzle and a 
new competition for a £15- book token. The 
Dragon 32 crossword falls between pages 18 
and 19. 

Cover photograph by Stephen Oliver. 



EDITORIAL 



[N A CRVEL world where peripherals such as printers and disc drives appeared to be the 
prerogative of only the big-spender, networking micros together to share such costly 
resources made sound economic sense. But now that colour micros complete with high- 
resolution graphics, primers and adequate storage will soon be available for less than 
£200, a question mark hangs over the future of "the network". Yet for major firms such as 
Sinclair Research and Acorn, their machines* potential to be networked is still considered 
important enough to figure prominently in their sales literature. This is obviously 
intended as an extra enticement, particularly to the educational market where spending 
cuts make austerity the rule and networking an attractive way round it 

Clearly then, given the recent falls in hardware prices, one might be forgiven for 
believing that networks are an outmoded idea. In reality, however, [hey arc a good 
instance of a solution to a problem leading technology down a path it might not otherwise 
have taken — a path which leads to unexpected benefits as often as it leads to wasted time 
and money. Local-area networks have been the traditional domain of the low-cost micro. 
Now communication between more remotely-located machines should become an 
affordable prospect. An amateur group in Montreal has even formed a network linked by 
citbens' band radio, 

In the States bulletin-board networks are becoming commonplace. With this kind of 
system you use your machine as a communications medium through which you can send 
and receive messages from fellow users, Networks will enable home computers to be used 
for tasks other than purely computing. Cheaper Modems bring in their train less 
expensive Prestei adaptors which in turn lead us to telesoftware and the advantages of 
being able to access large and remote databases with a small machine. Sinclair Research, 
with its sights set firmly on the software market, believes thai us proposed £20 Prestei 
adaptor for the Spectrum will make downloading software directly from a Sinclair 
database the norm, and software piracy and distribution a thing of the past. 

So, even if some of the original economic arguments for networking are no longer valid, 
there is every reason to assume that it is assured a future on different but equally 
important grounds. ■ 




KEMPSTON 

(MICRO) 

ELECTRONICS 



NEW 

ZX SPECTRUM HARDWARE 

AVAILABLE NOW — A 24 LINE 

IN PUT, OUTPUT PORT WHICH MAKES 

USE OF THE BASIC COMMANDS 

IN AND OUT ON THE SPECTRUM 

The Pod is butSi around a M.O.S. ch>p which imposes vi dually no 
DC. load on Ihe dalalines The device is Port Mapped and can be 
configured in a variety of modes dependent on the particular 
application We musl stress that this is no) a modified ZXB1 Pod, 
but a purpose built unrt designed exclusively for (he Spectrum (16 
hns l.'O port is also available for Ihe ZX&1} 

The prices for the above items are as follows: 

ZX SPECTRUM USER I/O PORT , £1$.5Q 

ZX 2 SLOT MOTHERBOARD £16 95 

STACKABLE CONNECTOR „.,. ES.SO 

The prices are inclusive of VAT, but postage must be added ai 
70p lor a single item. £1.00 lor two or more items. 

Cheques/ Postal orders made payable tor 

KEMPSTON ELECTRONICS. 60 APAMSON COURT 

H1LLGRQUNDS ROAD, KEMPSTON. 

BEDFORD MK42 8QZ 

SAE FOH FURTHER DETAILS. 
Delivery 1 4 days from recent of order. A Pandaal, B Sc P.G.C.E 
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Post f odoy to: Prim "n* Plotter Products tY© IS Borough High Street 
London SE? 9SF (or derail your requirement in o fetter). 
Please forward me Manuals @> £1 50 each 

Pocks Of Printer Paper @ £10 95 each 

Print n - Plotter jotters @ £3 SO each 

Print "n" Plotter Films @ £2 25 each 

All prices Include UK VAT, postage and pocking 

3 Remittance enclosed. I]Please bill myAccess/Barcloycard'Visa 
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We're only a few minutes 
from your Post Box. 



So why not try our mail order service. 

FREE DELIVERY 

On all advertised items 
Simply complete coupon below 




ATARI 

400 

FROM 

£199.95 



ATARI 

810 DISK DRIVE 

WITH DOS II 

£299.95 

ATARI 400/800 

PAC MAN #* Aft _ _ 

CARTRIDGE 2#A7. 95 
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Epsilon Software 



Beebtrek 



a rec* time space 

OdventLie. a mm 

with sound eife<t5 & colour owprncs works «16K S#/b95 



Computers 
for All , 

72 NORTH STREET, ' 
ROMFORD, ESSEX. 
TEL 0708 752862 
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ATARI 

800 



ONLY 



£499. 90 



B.B.C Games Packs 

MO, 1 STARWARS - BLACK JACK 
SIMON - FORTUNE 
ALIEN INVASION 

WO 2 STAR TREK -PUCK CHASE 
MASTERMIND 

NO. 3 ROBO - SWAMP - SNA KES 
J R MGK and 32K Vorsion&l 

ONLY £10 each 

f FREE DELIVERY OFFER 
I P/edse send me:- 
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I enclose Cheque/P.O. for - £ 



Name „, 

Address 
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Send to: COMPUTERS FOR ALL, 
72 North Street. Romford, Essex. 
\ Tel: Romford (0708> 752862 
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Spectrum is 3 new. rapidly expanding group of independent retailers who specialise in selling a tange 
ot papular home compuletv 

Our gro up policy is simple: we won - 1 he beaten on price and ' know how: We can make this claim 
because cuf bulk buying power ensures that we select snd buy at the best prices and then can pass on the 

benefits to you. 

We guarantee if you find an item advertised and in slock at any other retailer at a better price than us, 

we will match that price . 

Vou will see we quote our prices both including and excluding VAT - no hidden 15 ■ 10 suddenly uplift 
your bill but also making our prices easier to compare with our competitors 

To ease payment we accept SarcLajrcard and Access as well as our own Spectrum Charge Card, 
Longer term credit terms a re also ma i I a ble . 

We believe our product 'know-how* is crucial to you as a customer 1 n sv ery one of our centres there are 
personnel wfro hawe been trained by the manufacturers or distributors themselves. So we know what we are 
talking about on the products we sell and can help every customer, including the complete beginner, find and 
understand the equipment to suit his orher needs. For us it's not just a matter of simply handing over a box and 
leaving you on your own to figure it out. Our service incudes "Hands on" experience that we can pass on to you. 

Jtfler sales tare is also weEl catered for. Dur own Spectrum Service Centres will insure that should your 
macnine go down' we wttt get h up and running as quickly as possible. We can also otter extended warranties 

at reasonable prices , 

When it comes to mail order deKverv we use Securieor lor despatch to anywhere in the British Isles 
The cost is low and the service is good . Further d eta Us are av a il a hie I rom your low i shop at the time of ordering 

Rnalry- we shoullJ i»int out that arf hough not ew ery Spectrum cent re ca nies every adv ertised ite m . 
they can always be obtained quickly from our central warehouse, if vou have any difficulty, please telephone 
Spectrum C ustomer Service on ( 072 F) 66646. 

Spectrum Computer Group is a division of Spectrum (UK) Ltd - Britain's largest photographic 
resiling group. 
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•H C6<Hj*(I S«hf r-+v tfpf Dj1«.n* RDM ni 1 5K hylf>(1 ftav WA^4* 
tii*n;# dKpbttiHK tawnc tH :«ii>-ni ge'drner mth tm IK «rf K 
a*ML;t'aCn ItMtllH tarUul^i^ttJiFttitdlifJdunviilr 
rem umtvi gmeikc pneitf rw > «oi>nrt srotff *afl ctntlit *;*i** 
P(iK:c*iiiS!iUi I its w I tn rs 

■ :us*11i Ki!;ffjrs I HI 26 DIM 
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«»1 7i 
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£*» JO 
£BI.FS 
CtTSO 



"ran ctttRit ma 3f*wr (iiottn 
PC 1505 ^istWumnrmcriKf 

UUtP KRtPHf HALi I CI M7JCIK 

* t Kfl li^sp-, d:st uad ^■'*-)«ic.iuiSr^B:itii-d 
stitr.i rMMtHwuVr 

* 1 1 f jrn-#n mwlKt (rtgwirt IB* «*«' StUi rta<rj 
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* Bmx c w n ji t i 

* PtteU 

* CouOII »fl*ii*n tjJM 
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£1IM| 
£130 » 

Qt%4| 

196 K 

t-- ■!■: 
fi-ir- 



INEWHJ 
CGS.IS 

IM7.IB 

111045) 

iiir 
£44 00 

ta! v 

tn.n 
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SHARP MZflOK 



£369.57 



£425.00 INC. VAT 
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AlanWairenr 
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from 

mflpuini 

(until August 
31st 1982) 

On Atari & VIC computer hardware 

If your order contains over £120 worth of computer hardware apply now for 
interest free credit by telephoning: Mail-order: (0702) 552911 
London Shop: 01-748 0926 Southend Shop: (0702) 554000 or write to RO. Box 3, 
Rayleigh, Essex SS6 SLR 

You pay 10% down, then 10% per month for a further nine months, (to 
nearest penny) Example: VIC20 Colour Computer. Cash Price £199.99. 
Credit terms: £19.99 down then £20 per month for nine months: Total £199,99. 
Credit quotations on request. 



The VIC20 Colour Computer 




could be yours this week for Just 

£19.99 down. 

Cash price and total credit price £1 99-99, 

Order as AF47B 



Introduction to BASIC Casaettes 

Part 1 (AC57MJ £14.55 

Part 2 (AC58U) £14,95 

Joysticks and Paddles: 

Single Joystick (AC5.3H) EFSQ 

Pair of joysticks (AC37S) El 3 95 

Le Stick (AC45VJ £24.95 

Pair of Paddles (AC3QH) £1395 

Programming Aid Cartridge* 
Super Expander; 3K RAM and Hi-res graphics 

(AC54J) £34,95 
Programming Aid: Additional eommards. 
function Key pfogrammirigetc. 

{AC55KJ £34,93 
Machine Code Monitor {AC56L) £34.95 




VIC 20 ACCESSORIES; 



C2N Cassette Unit fAF48C] £44.95 

V1C2Q Printer: (AF490) £230,00 

SO characters per line, 30 characters, per 
second, tractor feed, full alphanumeric^ and 
graphics, double size character. 



VICZO Dlik Drive: (AF501) £396 00 
1 70K storage on standard sjngte-dertsiiy, 
single-sided, son-sectored floppy disks. 

Add-on RAM Cartridges: 

3KRAM (AF51F) £29-95 

SKRAM (AF52G) £44.55 

16K RAM (AF53H) £74 95 

Memory Expansion Board: 

6 pons le (>lug-ir> cartridges 

(AF54J) £125.95 



Qam* Program* 

Avenger Cartridge 
Slat Battle Cartridge 
Super Slot Cartridge 
Jelly Monsters Cartridge 
Alien Cartridge 
Super Lander Cartridge 
Road Race Cartridge 
Rat Race Cartridge 
Bliiz Cassette 

Book* About VIC 

Learn Programming on 

trie VIC 
VIC Reveal 
VIC Programmers 

Reference Guide 



(AC59P) 
(AC60Q) 
|AC6lft) 
(AC62S) 
(AC63T) 

(ACS4U) 

(AC65V) 
(AC66W) 
(AC67X) 



<W3U) 



£19.95 
£19.95 
£1995 
£19,95 
£1995 
£19,95 
£1995 
£19,95 



E2.5C 
£11.50 



(WA33U £1650 



S YOUR COMPUTER, AUGUST 1982 



3 Consoles available: 

Atari 400 with 16K RAM (AF36P) £299 
Atari 400 with 32K RAM (AF37S) £395 
Atari 800 with 16K RAM (AF02C) £599 

AF36P and AF02C special price for limited period only 



Lots ot other hardware: 

Cassette Recorder (AF28F) 

OiSK Drive (AF06G) 

Thermat Printer (AFQ4E) 

Printer interface for 40C (AF41U) 

Printer interface for 500 (AF42V} 

interface Module ( AF29G ) 

Versawriier (AF43W1 



16K RAM Module (AFftfiJ) £65 00 

£50 00 32K RAM Module (AF«X) £125 35 

£345 00 32K Upgrade !cf 400 IAF45V) £75 00 

£265.00 floppy Qrsk IYX&7U) £2 75 

£59.95 Le Slick (AC45Y) €24 95 

£59.95 JOyStCh CiWiroHers (AC37S} £13-95 

£135.00 For lull details ask for our hardware leafiel 

£169 00 {XH 54 J ) SAE appreciated 




NOW YOU CAN JOIN THE U.K. ATARI COMPUTER OWNER'S CLUB. An independent user's group. 
Four issues of the club magazine for only E1.60! Address your subscription to Ron 



THE CHOICEST GEMS OF ATARI SOFTWARE FROM MAPLIN 



Advtnlur* Giit>« 
• . mm m 



-■-•- L- - ■,- 

MtiHnlnoHSW 

TruC*"* 

SlnngjOdyuey 

MyB tr f fn iiHaMi 

Pyr*jT\fiO<FjeoiH 
GWHrawl 

Stmqt ■■■■■-■ 

SiwgtiSMdl 

IntrjyOir 

IMHQQtTl 



CacwHS'sru'ffeiyfl SC-1W 

Con*BTj»oiutfciny * ■ K ■ tS* 

Con^J*Wft*S(H1iiB -5C-1W 

Cu'i.'-'J'i'-.ii'j'-qn 5C t» 

touch Tjsto JO-lK 

sam&tjpuis C 2** 

ElrtJXanC«uittri«£ 
CMMl 



-E-JJK-iBOWBl 

- 8071) 

■ - 

t IK lKH7?Vt 

II BClttli 

D iS* iWRCl 

Q 32* >«JJ;J 

C ?« laooui 

M* iBOWCt 

2JK iBQOTOl 

•J« 4B0Q&J] 
-24K-|SOQ0«I 
2*K iSDiOLl 
C >«. tWnUi 

e. i«k ivoiwi 

-- IVfljSX) 



C28K 
522-15 
H»ft 

tn» 

£*!» 
£2^1 ft 

m» 

( ' I 95 

tHft 
ft* ft 

£t*ft 
fUft 

FU» 
CM ft 

EH ft 

51* ft 



<YW«> OS ft 

tVWWt E39ft 

IVW7BI £39 ft 

HfWWl €15 95 

!T&56.i £9 ft 



tthfer Memory U«Q 
Buiin.ii Program* 
VW qt _ 

Li ■- J'"-" 

Sflpn-H 

Arc ad* Gam** 

5pK*Erv4*fl 
MM* Comr-ind 

SuurB'M-fti' 

tactile** 

SAoiftitjGjfiny 
'.':/'■ iSaM 
JfttDrwftr 

Siskemifl 

T*r*Tr« 
TyikTrtp' 

Hgnu Cgmi Program* 



■D-?Jti,-l66 • 

■ecoh men 

-D 3»>mMfcJ£ii9 fc 
■0-32K-f*W2Vi 599 ft 

- mi res« ■■-■;- 

•tt«C'tfSSlF| 51J,95 
't<ltft<rti&Gi El 



It* IYQ6SWI 
€ 'W-lVdSMt 
E St fVGRU ( 

E » ■:■■.-. 
• g* rsen 

'C-24X-rn3tfl 

-o-MHi-marsi 

-C-KK-(Ht4H| 
C 161 1«BMJ 
-C-lfiK-lBQMfl 

-[>■+» {BM»} 
E -SK (iraiBj 

c-ier-rVLMJij 

D32« (VUBty 



Learn Prongra rormng 

BlMl0!*AnrviMfl 
BVl^CS 61 m ^ *niJOII 



HCH.' *te*fe«ri 

H&,; Veil-:. I 



C l&K ITGS7HI1 59ft 

■• lywiA-t risft 
p <*fc?«l «* 

-. itrtliSSi iiO» 

c-i6n-(SC54Pi rtasi 

2JK (906001 £14 ft 
C tSK.fBfl5IFh i 
-E>-Z*K «3lji«i'i El Oft 

raft 



Scf»m 
' ,f >■-- F'.'. 

Robing r A 

LurqrLWff 

SuRS*yG!Hr 

Dm 

Own 
Uicrttiwu 



•C'tfK'lBOHWl 
C '6* rBOJTSt 
C tSK iBWSC 

•C tftt-iB0-6S: 
C TON iB0ii«>t 
C IW'^'l 
C-ifiKiBdii'' 

-C-[£K-i.80«c 

£-BK-ivG63Ti 

■C i« fVliOTi 

-C 'fiK 

■C-i6K'iB0*3Wi 



I29ft 
K9» 
(29 ft 

12* 5C 
v> ft 
til DS 
5i*ft 
SK95 
tMft 
£10 ft 

ess.as 

E2^M 

i- K 

Cil ft 

£i? to 

129 50 
M H 

£^Jft 

£i0ft 
513 ft 
H9ft 
£-9 ft 

Cl$» 

£!^ft 
£14 95 

£U^ 



'JWC-lyO*! 
.'.-■:■' 
Kgngnun 

**■"#,- Direct J," ' I 

■ 

ManSattmf: 

tmutiM 

30Sl#rG'«nH. 
3T>5WpfS'««!»;i 

AlJ-^dl-j'.i.- 

AaeHtMrEttw 

6^0»JK=10*t 
Cn«JKItr1i4Mer4n< 

- 

Mov^ltwrei 
VLiuCemass*'! 



C i5-:i60i?i:. 
C-flK IYBBJSI 

C fee (¥1331 t 

■■ ■ ■• , 
C 16* 1B01B0! 

t-ittt-iMJB*- 
■C-KX-I3039K1 



eifi.ft 
MttS 
£U9i 
Ci*ft 
Eli ft 

[19 95 

tl9» 



'C-iEn-tHHOD E19 95 



C 16K i904Tli) 
t't«-iBW90l 
D-lBK-tBfJHEl 

C-1«X-.¥L38Bi 



ASH 

C 4SK- 
■0 4JK 

■ 

C 16K 
P i«x 
t 8K 



mat 

iHTKl 
IHQ77E 

itCS8v 

r*L3tw 

iVOtJt 

(VUSFl 
■ H9P; 



EiSM 
E2*ft 
CS9S 

. 
»9« 
t-tSft 
E39» 
ftfift 

Et ft 
5it ft 

raw 

Si?M 



-- (BGJ4W: E9ft 
Compulw L>ngua««* 

BSR " ■ ■:* m?9Cl • 

W«lCoiito-*-i i W (TG69A) JSiCC 



Ket C-Caiiflif D-CH*. f-t*MJijc 
2C • J CHHCtffttt BK 16X« tfv» 
t wapy lequi-Biitcnl 

S<nd m ixiw lor our n^w software leaiiel wlih delflUs o< all I he atwvo pfograrrs Orda r As XH 52G — l«ue 2, 



New titles this month 



JUjfeMrtb* no* tfl Am#ncj i l#»d«ng AUr. only m^jfin- — An*|oo, — 6 iMUM p*r y*J' To* juic f 9 DC Ofdff II GQ3J& 

Arc 'dp - Cimf ^' 

CtwmviifMan -0-32K-[flO«Ai £?4 50 

CenbpKSe Ei6K^807fl(M| £29 gi 
fi»t-Man E-teK (»7tN) £29 9S 

«B4rv$no«Out -e-t6K-tBt>63Tj £29 95 

Mauv kail* k - D • J?k ( Mr 7j > 

BtnttrniMH «C*isc-(BQ64ij| 

GajacncCmse -0-33K (BOfiifl! 

GalacdC Cruse -Ci$K(B062S) 



Home Pfoflravm*: 



■M&MB07JP! E2i» 



Lcim Progrnmminq: 

■ . V "-'•■■ :■- r-. 

invtaiwioPfogfammmg 3 

Business Programs: 

P*< urm Financial 

Varegemen! 
WtfigageaiWLoan 



C 16K {BQ67K) £22 « 

C-16Kjau64YJ £77 ». 



3?K 1806*V) £4900 
C-16K-(at»BWi ft 3. 96 



Com puts r Languages: 

-0-32K-(eO74n> £59» 
f ■ -" EtZC tWHBQr&Si £?S9S 



l:- 1 h 

£24 50 
£1795 
£15 96 



Uillltl**: 



cpenor drSSt 
njjySirni 



D-37K-(BO730t E&9 95 



•0-32K 



mwilrh 



now Ordtf ccjdes shtNtnin &r«fceu 



Pn£« avrtd il Srw ar gong to pnsi 




Wlaplin Electronic Supplies Ltd 
P.O. Box 3, Rayletgh, Essex 
Tei: Southend (Q702} 
552911/554155. 
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*J.K. GREYE SOFTWARE LTD 

TUC MO ' iZCMCOQTinN CnrT\ tQOC U'">f ICC 
i riC i Op DC/ H-Ktlf tui i Dur i utnKc tluuDC 

v Without question the finest machine code games available 
tod$y;\ „ JM. ROWLAND Product Manager lor W.H. SMITH. 



G AMESTAPE 1 for IK . 

10 Gamaa md ASTEROIDS, 



CODF. 80VHt« 



UFO. 
GUILLOTINE,. KALelDESCOPf etc 
PROBABLY THE BEST VALUE Ik TAPE AVAILABLE 



Wr.':r A<Tv in Ik. 
f«R«ft! 1& ioflof 



DWDM wWi tern* et our companion 




GAMiSTAPE 2 fw 1M only CUB 

4 STARF(GHTER So pet rrach.n* cod* Spat* B.*ti'c S*t 
aoainti « background 01 (wiMtling ilart, with iturmrtcj 
enniown* - ^ you can hi th* an*mvT 
PYRAMID Can, vou mov* cha Pyrim*jr Milt* j mnuti and 
:« or a,-.. 1 « "— ">v>", {„—«■ 

AftTWT f m* u&nu!* Graphs De«>gnm aid S Olfaction* 10 
V**nor*», SAVE. COf*. RUBOOT. CL5. «!c. 




GAME STAPC ) rot t|K ontyt4H 

'CATACOMBS A Multi-Level Graphic* Ad^niure. Each 
level un ccnSam up to 3 Roorns., 9 KMtaoes 7 Mornaan. 
Food. Go< Tnpi PhjiMom, *n Exit Its th* ne»l level). 
and (hart'i <n infinite number el \trtt is. 

*tOT|. . Thq a, MOT on* of In* iihhufiV lpm,t«j laxT 
Adventures a* »oid *ti**n*** 
14 n A*c**rnf atfsoe.Vn* pane mVncA «rf Jeep ypu arntaMrf 





OAMESTAH 4 fur 16* onhr E4M 

TO MONSTER MAZt Th* Gin* to Top AD Othan 

Unbe'-iUfibie G'apsvti' Can vov find your wwr DtoOuph Ac 
Mara? The 6XlT is (He** S*«»wh*e, Dul *h*« » Is 1 T AEX. 

and a after VOLT 1 A? m 30 rihe T RtX wiM actually run 
t cfwaios you in lull peopMBwl I. you'v* n*v*» **tn anything 
l*# «hi» before-! 

*_W M0*iST£B MAZF it fn# Aaif cam* J ftavc mn far J*W 
ZWI- COMPUTER tr VIDEOGAMES 



"ff / nao" Kf cticctt/oti one pvoflflamme te imfiftts an am***** w»W» in* capairfsaa 0/ 
ft* -ZX*r, nS*n JK Sttyt'i 3D MOMS7FR MAZf • 



zxCOmputim; 



■'**a«H j*«wHAnJin(r. 



necaW 6* tbm cm* xrftfwf Avc<l' 



tUMCtTAKIfcrlflN. 



$up*r fM! 




■3D DEFINOiM Th* uiti'naw Space Gam* 
Maelwi* C«J* 3D v^kvi of tn* Arcana favourvt*. VOu hava 
to KI your hjomr plana! tram the maraudrio, Aiam S|»C*crall 
Tna) 4|I n30. vOui v+w*t<rKfi IhOwt vOu «* w*w Oul 

of you' fiohEfri cockpit y»-irwio* Th* bactdfoc 'movt* ut^an 

vou Ju'n. w fly up or oown 18 fligrit oVeebonat, juil aa ff you 

w*n r**llr nymo W But rrwn YOU AflE! The Enemy SauOat 

im« Kluiiv zoom towards you in 3D, and ahoot you .< yOu n)1 ■****! Your duptty 

nduoca Sana. Sfi*W Stuoam, Artiud*. Pttnumiiy, FOiw»fo1 K*d** and your wwaceen, 

■*nu;h lhatwt y*u» rautrng ho#i* piancl. oafikd'oe of Start, Mc(*of . E xp toaiona. 

Ptai^w &l»it» you' Photon Baamx, un to * E«*niy Saucar* and of pouts* >a *■ in 

WW 

A iMA&H HIT « nhs Z5C MrtrfnW Jmoat of OS* oohar aottwara houaaai wantad • 

copyli, a gama nol 1o b* mtin i j ll 




GAMESTAPE«forlK. 



, «i()[1* 



•BREAKOUT Svpaf Fait Full Str»*n D*pUy Gam*, Ycvr 

H ' Eim* 1.gvT?yntr wl^ ?r ?dct«d twill S** how much -Monay 

VOu C*n win and w»tch the poundf convert Id DoUirS. All 
in Mtchtn* Cod* for Fait Action wittt 3 Soaadi, 3 Sal Sim 
and (hroe ano^at Of njfeOunOI The hoii BREAKOUT a'Pund 
and a t HWj priea you ««' i jo wrong' 



GAMES MARKED * INCL. MACHINE CODE. 

Prices include VAT and U.K. P. & P, 
1 Add appropriate Postage on foreign Orders). Chequei/P.O.i to 

•J.K. GREYE SOFTWARE LTD 

16 Brendort Close, Oldland Common, Bristol BS15 6QE 

CREDIt CARD SALES: Phone; 01 930-9232 i9fl,m. • 7 p.m.) 
FOR INSTANT DESPATCH 



ll you pr*f*r to *** bofor* buying, our ranoa o' OAMEtTTAPEB 
ft stocked by the foUOvung MOnlt. 

BUFFER MICftOSHOP 3?«A S*f*#eham H^n Rd. Condon SW* 

GfiMER 24SlouentBr-Rd.. eriofilon, 

GEORGES S9 P*nt $1. , BralSl. Awotg 



MlCftOSTYLE 
MICFLOWARE . 
SCD»h SCENE 
W.H SMrTh 
/EOXTRA 



. S tMvadan. Lanadowm Fu ., Bath, Awn; 

131 Malwn Rd., U**f*t r 

144 St. Gaonjaa Rd . Cti*rta«h*m. G(o*j 

Ovw 200 ContpuTf* BrancJho, 
. 5 School L*n* r lUnson, Bflurotrrwuth. Donal 



TRADE'S EXPORT ENQUlRitTS WELCOME 



EVERYTHING 

SPECTRUM 

OFFER... PLUS 



SHARP 



W« huve in neck, the full rin^e litud 
by Specif unv. 

__* *|dP Th« MZ 608 an4 a full rnnp 
IMIIj of pc<ipherih 



APPLE 



Apple n ind 111 Computec SysteWI In 
not* ind we ire in author u«( Sef fiee 
C*nifT?fo' Apple. 

jjj. ■ a fdB We ire in ippomted deilcr 
JiTU/aJ forJirminB-juneii Systemi, 



NASCOM 



[XCVAT INC VAT 

H*«Sm 1 jkill NO uttr HAM 

£31&,0«£1SA.TS 
Wiscom J (emit) No u*er RAM 

E2eS:fWE3Z7.7f 

Nucom Cowtr Supply .- 

EiS.OO £40.25 
NiiiOffl Mi<fo-*d 8K Computtf 

EJ^? 00 £41 5.1 S 
Mwtom "5-p«<liE(-t,i?ri" 
XCtKpJr, £42? « £4*4.44 





f^CVAT IhCVAT 


M*tcom 3 48ri 




Compuur 


i"49i :ir CSTJ.85 


NistomRAMfclrSK 




sVoird ikil) 


£8003 fitt.uu 


Niie.MrRAHB.1aK 




Boan) (bu'ltj 


£ 100.00 £1iS. 00 


Ad<jif>omJ1eK RAM 


£15.00 £17. 2S 


AadiMMulJlKRAM 


EjO.rjO £34, SO 


*9K Add-on Memory Board 


for "Sp«tal Ed'lion" 


£1 10,00 £149. ft) 


I/O Boird (leu) 


C4S.00 £41. TS 


PkO Option 


£1200 £1M0 


CTCOpwn 


£14.00 £14.10 


UARTOptson 


£14.00 £18.40 


NiKflm i.n^l* Out 




Drive inc FDC Cird 


£-4?0C5 £540.50 


Ni«om Doubl* Di|t 




Drrvc inc FDC Ci*d 


E48S.0OE7B7.7S 


NA^-OOS 




periLinf System 


£44.00 £51.75 


CP/M 2.1 




NA5-5TS 3 OperiLibt 


flAO.rMfltS.D0 




■vyHtm 


£20.00 £23,00 


ZEAP Z.i for 




rJAS-SYS{E«tOM) 


£37.00 £«.S5 


3KMi(fo«ftoK<eHOM UO.f}"' £23,00 


NiKOTilGnphicftCM 


£14.00 £17.24 




SRS MICROSYSTEMS 



94 Trie Parade, High Street, W»iforrJ H H«rw. 
Telephone i 092 J) lohO 2. 

YOU'LL VALUE OUR EXPERIENCE .YOU'LL 
VALUE OUR. PRICES. FREE SECURICOH OE 
UVERY OR POST ON ORDERS OVER ! 

|T.*r"p»<*rit-<4t-*»i^4z.i4!« |5^l - *■ JTW^F'fJM* 91 iM»d *B* k>gf iFd bMtf 
«** f rtftin*! -MNnlct imul Binjiyoid w*liam* 

H^t#h'C'Uiairi«9ir(*a(ll«i<Wi*i4iahi E <0.f. 




If you own a ZX81 

or a ZX SPECTRUM 

then you need the 

ABACUS CONTROLLER 



ZXftl 

Developed to 
criminate tedtouf 

swapping of plugs 
when LOADING of 
SAVING proa'oiris 
on cassalte. 
One switch ooflrs: on 
allows selection 
TALK,, SAVE, CUE 
and LOAD modes, 
Utino a built-in 

microphone.' speaker 
to allow fast and 
reliable program 

ram* and cueing. 




SPECTRUM 

Single switch 

selection of 

SAVE, LOAD 

& 

LAMP modes. 

Built-in 

amplifier and 

loudspeaker 

boosts 
Spectrum 

sound 

out-put 
El«.95 



BBC & TRS-80 owners: 

Your controller has a cassette motor override switch. 

Send cheque or P.O. for £12 (£13.95 for TRS-8Q or BBC 
controller) including P&P to: 

ABACUS ELECTRONICS 

186 St Helens Avenue 

Swansea, W. Glam. 

Tel: (0792) 50282 
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Spectral 



m*3& 



The very first, perfect arcade 

quality Machine Code game 

on cassette for the sensational 



ZX Spectrum 




ORDER YOURS TODAY! 



BUG-BYTE SOFTWARE FBEEPOST .*> 5ksn F :<-t, LIVERPOOL L3 3AB 



0CD0 

SPflCEWflRP(32K) 

Spcce Wnip is a fantastic space advenhiro game, far mate sophisticated than 
most 'Slar-Tttrfc' type games Makes full use of the sound and graphics facilities, 
and comes with a IS page instruction booklet and a function key template 

Probably the m04t COmplSK tpara yams! yet! Include* high-resolution sector Grid 
ix :H)*> displays, bill status reports, encigy allocation displays, and muck not. 

£11,50 inclusive 

SPACE PIRATES (16K) 

Space Pirates is a new arcade- style game lor the model A Or model fi BBC 

Micro, using high' resolution graphics and sound. Protect your space eggs from 
the invading pirates. Wnflen in machine cod* for fast action and incredible 
tfftjphie effect* 

£8.00 inclusive 

BBC CHESS (32K) 

Very powerful chess game lot the BBC. Micro One thousand levels ol play, phis 
many options including setting up board far chess problems, saving 90018 on 
tape etc. Deals with castling and en passant 

£11.50 inclusive 
POLARIS (32K) 

You are the captain of a Polaris submarine sailing through enemy waters The 
enemy cue attempting to get a large convoy across the sea to support their troops 
- your mission is 10 sink a vital tonnage to prevent this 

Compuieis:espons(is are very last 

£8.00 inclusive 

5tni=latrZX8I 

MA20GS £1000 

STARTREK ESOQ 

ZXAS ASSEMBLER (300 

ZXDB DEBUGGER £650 

ZXTK TOOLKIT £600 



INVADERS 

DICTATOR 

DAMSEL a THE BEAST, 
CONSTELLATION 



E4Q0 

.£900 

.£6.50 

£800 



PROGRAM PACKS l-S (each) £4 DO 



multifile:. 



£17,50 




£7 00 



VlCMEN 

ANOTHER VIC IN THE WALL £7.00 

VICGAMMON j_ 

ASTEROIDS 

VIC PANIC __ 



VIC COSMIADS 



£7,00 

.£7.00 

£700 

£7.00 




>!T0M 




INVADERS 
CHESS 



747 FLIGHT 
SIMULATION 
GALAXIANS_ 
BREAKOUT _ 



£o.0Q 

£9.00 

. EB.QD 
E8 00 

. E 4 0!j 



FRUTT MACHINE 

RCNBALL 

LABYRINTH 



LUNAR LANDER 
GOLF 



£4.00 
£450 

.£7 00 
to SO 

.£5,00 



ALL PRICES INCLUDE POSTAGE 




P.««k serai m* 

! encttn* cheque,'? O br 

OB K«» d*fe«! »f Ateei* S224 

BARCLAYCARD 4929 Expwy do* 

Nam* 
flddreii 

Cods 

Di-ie:i Disc«ir=l A^SiwWe 

ACCESS BARCLAYCARD GRDEHS WELCOME ON 3*hr 

AN5APHONE 051 -227 3S42, « m<rJ * 

BUG-BYTE SOfTWARE 

FREEPOST. N<? «anip s*q ) 

LIVERPOOL L3 3AB 



a 
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BIG VIC SAVERS 
from the Experts 



TheMC 

CENTRE 



W1>!«1 



AN HIlMHjCflSi 




FOR STARTERS 



The compute VIC 3) n*wr computer kit 
to gel you started. 

The VtC is friendly, clever and very 

powerful. Our Starrer Kit wnws 

eonipte* with: 

The VIC a Dotom eompurBr 

Th* VIC cassette deck 

10 Wank cassettes 

The VIC jaftws joystick 

The- fetch yourself "l«tmduwan to Bask, 

Part !" and she VIC User Manual 

Mi supply a '3 «r? plug and give you 

tie VIC Centre twelve: mwshs warranty 



Tour VIC StBrtsr Kit saves £30 9ft flRP 
foefwe VAT] wd wiH be mailed compJetB 
and ieady in go. 



£217 

tool pikz D*S5S nd YAI - t« bw fc ptcbq 







GETTING BIGGER 



fin a VIC W Then y*j wfl DrobaWr 
want to expand its memory opwry and 
use cartridges such as the ftcgm u Mffi 
Aid or The Super Fipander. Writ fie VIC 
Centre Expansion Pattege y*u can take 
W VIC up to 30K yw* Jtie Arion 
bpansiw Unh with in men stot 
maflrer board and integral power supply. 
The akiflwhim tow w§ alow you to 
n«tty pofftoii your monitor or TV at 

For just £180 uduring VAT ttw Getting 

Bigger kit mm yrw £20 and has 

The Arfon Eapanson Unit 
Cow lo ate TV 



A 16* Bam upanjioa canndge 
A. chMX ol eithK Pregrammm 
Btftwti 'Cifldt or M femtef and a 
choice of &jwr IjjHNkt or Progtuw H t s 

aw or iWarranp loot MurjffOr cannQgot 



£180 

tmvjt 

Tsui ira ram «tf V*T • H port 8 pKfc<? 

■rrii 



HAVE FUN AT 
OUR EXPENSE 



Any three VTC Centre cassette jams for 

SSI fUiQ eurfVAT" 

Choose tram: 

Bfa 

feirrtn RgtflBr 

Star WoH 

Tunesmrth 

PR Software 

Packman 

Invader Fal 

vfcCuta 

Oltipto 

Super Moon Lander 

Tatal prior OCLtt « VAT ■* Q post & 

pidtag 



Any 3 



■d m 



Any 3 



(V« 



£17.50 



£43.50 



Any thiM 1/1C HrttrTdg& mjtl$5 irpm w? 

VIC Centre for just £+150 exriVAT 

Choose ft wn~ 

Super Slot 

rfpgo nan 

Avenger 

Soper Lobdp 

Atei Game 

Amok 

Sauna Out 

Aim Bio 

City Bomber 

Bb&Kolr 

Total price EQ,02 mt VAT * Q post & 

pedona 



It* VII Gam, 15* V/cttrn ffcud A£lfl\ LondM W3 Inev Ntffl Art* Ufce flasonJ lis D> nrdtEt WipS 
od vie *ct«wf*t ai tit ram? beta art rotate mi order -jus mephgnt *w y*r me* nrd mntw 



To Order Send mail order to 

ADDA Hume Computers Ltd. HtfEPflSI. London waeSR-roudofBtneeds samp 
- endosng rJetails al your order * dheque to indude VAT * pos&ge & paddng 
Irtstant telephone orders. Telephone ihe VIC Cenne on 01992 9904 and quote vrjur 
Visa, Access or American Express number 



Hfl JnPl Hid ^flnphfnk 

RSZSKCiflndOl 
lEEEOrtBg* 
Vn 3K RjtvacJf 

Vic 16K R*fflpict 
Pwgrm i M f j K6 
S^flcr EipMhr Hgti I 
UKhr* Code Mqrittr CamJpi 

Wfter ^ 

JPTSW tWtnrf 

Lhrflfl «S232C 

MiB 

He mi 

Sima Pwt Murtfl but 

ROM 5**rtn*d 
RSJ3?C Mtf hndencRlid 
CrtMtH 



SuiSnrd* 

SpttrilranMin 

.SmimFfcin 

OaagaRiea 



lalnMudnn Id Bjsie tPUn I 
GadMmLii CBdsnilrjr 

VcSnu^.Tti^eiwctOirt 
Ucntt«NUtt,Ma»to4tr 

Mok 



3UI 
47J9 
»J» 

39 as 

651J 

ma 

303 

JUS 

2UD 

tun 

ZL39 

son 

i?s 

25JB 

':» 
Tin 
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»# 
2113 
2IJ3 

l!fl 

■JD0 

!LS 
7JZ 
dK 

KM 
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HUM 

TICK 

HjflflnunWanorai* 

SloSrfi 

Dune&iggy 

SmwWcrnt 



MhhA 

SarDhnt 
OwBaioan 

flittm furewn 

taattiK r»q»mg wldktwri 3K 
A-Mar lng 

MiaiJ ComfnanO 

DriganUut 
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eat 



Ml 
us 
j» 
us 
ui 

Ul 
4J4 

W7 

?H 

Me 

M 

TJZ 
Ut 

m 

US 
US 

7JB 

T.B2 
I* 
UI 
UI 
iX 

m 




HOME COM FIT! ERS LTD 



YOUR LETTBiS- 



FLEXIDISC FAN 

ytnngraiulauons on your far- 
(L» acting flejtidtsiz experiment; I 
hope wc arc to see many more. Here 
are a few rtoies on my own findings 
when attempting to Load the 
program. 

First, being flexible, the disc 
tended tu distort and slip on the 
normal turntable, This gave a 
variable frequency signal which can 
cause problem* wth the interna] 
clock on the computer. This was 
easily overcome by (xllwapmp the 
flcxidisc to a thicker backing and 
further Cellotaping the assembly to 
the turntable. The method of trans* 
Coring disc to tape was then used 
and immediately problems became 
apparent with the automatic level 
control on one type of music centre. 

The signal was. far too weak on 
playback and Loading unsuccessful. 
Changing to a stereo recorder having 
a VU meter with a rang* to 6, and 
experimenting with different levels 
showed that level 3, i.e., the middle 
of the range, gave the best results, 

A clear undistorted recording on 

TDK tape loaded successfully and 

hack-op copies on C12 were made 

immediately utilising the cheap tape 

recorder normally used with the 

computer, The game itself is good 

fun to play and, as yet, unbeaten. 

C L Smith, 

Sfwgh, 

Berkshire. 

FAIR PRESS? 

A\ fit lis [ ant innare, Eric Deeson 
ffhai not published the para- 
meters by which he judges software. 
Perhaps he should include that 
information with every review. I 
accept thai a large part of his reviews 
will be an expression of his personal 
opinion, and that certain elements 
must be a purely personal view, and 
cannot be quantified against a given 
scale, for example, format or screen 
layout, quality of graphic* and 
novelty. 

However, the quality of a pre- 
recorded tape is One factor which can 
be mo:e accurately assessed, and 1 
feel that Deeson's approach to this 
element of his reviews may require 
some modification. In the May 
review, Deeson writes: "A I ape 
recorder for £18.50 from G J 
Henderson ... is the Hong Kong- 
nude Duette, which had the task of 
loading all the programs for this 
review ...**. 

In view of the known problems of 
the compatibility of cassette 
machines with the ZX-3 1 , is it a fair 
test of ZX-8) software to use only 
one cassette machine, and to con- 
demn all of a company's software if a 
sample fails on thai particular 
machine? The two tapes from my 
company which he believed to be urt- 
toadable were checked by five 
independent exhibitors at the ZX 
Microfair in Manchester and Were 
loaded successfully by l hem. 

Perhaps the quality of the record- | 



ing on the tape should be evaluated 
electronically, and if the tape fails to 
load on one machine, others should 
be tried. 

Surely the main purpose of a soft- 
ware review is to impart information 
about a program to the buying 
public, which they would only be 
able to obtain themselves by buying 
the product. On this basis, I believe 
that a reviewer should persevere 
until he successfully loads a 
program, and can fulfil his main 
aim, and if that requires him return- 
ing tapes to a supplier for replace- 
ment, he should do w 

Mama Ridout, 

Pxturetque, 

Wat Witkham, 

Kent. 

NO GUARANTEE 

l*o doubt as in common with 
Ijnrany other readers of your 
magazine.. I purchased a full-size 
keyboard for my ZX-St. I removed 
the computer board from its casing 
and fixed it lovingly into my new 
keyboard. Away I went, fingers 
dashing all over the keyboard, every- 
thing was rosy. 

Then one day my ZX-61 enveloped 
a fault; not to worry, it was "'fully" 
guaranteed - « SO 1 thought , 
According to Sinclair Research, I 
had invalidated my guarantee by 
opening and removing the computer 
board from its casing and it would 
cost me a minimum of £20 to have it 
repaired. 

So to all those who have, or are 
contemplating purchasing a key- 
board, you have or will have thrown 
away your "fully comprehensive" 
guarantee. 

Reading, 

Berkihirt. 



PURE ARTISTRY 

rhe Pure Artistry program by 
John Marshall, Yew Computer 
June, does have one disadvantage. 
Everywhere the spot goes it draws a 
line. Using The space bar in con- 
junction with the arrow keys pro- 
duces a new set of values for Z and 
can be used to move the spot without 
drawing a line, or to erase a line 
already drawn. 

The change makes use of the Reset 
command to darken the position 
behind the moving spot, Unc 50 is 
not required- Lines 60, 70, 80 and 
110 should be modified to Else 6n, 
76, 3c and 1 lfr respectively. 

The following new lines ant 
required: 

66 IF Z- 136 THEN 67 ELSE 70 

67 ¥^V t GQSU0 2W 

m flESFTtX, Y + 11; GOTO 30 

76 IF Z-1MTHEN 77 ELSE 80 

77 Y^Yi-t: GOSUB200 
7ftflESETiX, Y-tl:GOT0 3Q 
86 IF I = tOQ THEN 37 ELSi 90 
37 X-X t GOSUB20Q 

S3 RESET OC+1. VI; GOTO 30 

116 IFZr-t92THEN 117 ELSE 120 

117 X-X + 1: GOSUB20O 
m RESET IX 1. Yl: GOTO 30 



200 IF X<0 THEN X - X + 1 ELSE IF 

X> 127 THEN X = X 1 
210 IF Y<0 THEN Y - Y * 1 ELSE IF 

Y>47 THEN ¥ -Y-1 
220 RETURN 

The values of Z for diagonal move- 
ment are 163, 200, 203 and 176. 
This can easily be incorporated into 
the program if required. 

K J Mara, 

Cotgrave, 

Svttmgham. 

PET TO VIC 

Jj*mv people will have experienced 
fW( the frustrating fact that Pet-pro- 
duccd data tapes will load on the Vie 
but not vice-versa. This can be 
remedied by the following procedure. 
Before loading the program type 
the following, which is for the 
standard 5K Vic. 

POKE 4096,0 
POKE 41.16 
CLH 
For a Vic with 16K expansion 
type; 

POKE 4808,0 
POKE 40,1 
POKE 41,18 
CLR 
I can HsnK you this method 
works as 1 have been using it for 
months without fail. 

T WUuat, 

Prtttvn, 

Latteeshire. 

BBC TIPS 

//ere are some discoveries 1 made 
ff using my newly-acquired BBC 
model A, which are not in the 
manual. 

Peek and Poke are virtually redun- 
dant on the BBC Micro except for 
screen control. To find the character 
number of a character on the screen 
use: 

PRINT ?IH!MEM*X*Y'40> 
where X equals the number of 
columns across and Y the lines 
down. To Poke the screen with, say, 
a 2 use: 

W HIMEM * X * Y* 40) - A5C "2" 
Notice the equals sign instead of the 
usual comma. In Mode 7 (teletext) 
only a black and white text is 
apparently available. However, there 
are in fact six other colours, chunky 
graphics, double-height and flashing 
characters. To obtain the colours, 
you must Print a control character 
bv using 

PRINT CHRSMXI 
or 

VDU X; PRINT. 
These codt* are; 129, red; 1J0, 
green; 131, yellow; 132, blue; 133* 
magneta and 134, cyan. For 
instance: 

PRINT CHR$(134);"Mark Stf phen$" 
would print the name in cyan. 

For chunky teletext graphics, add 
16 to the colour code that you want- 
Chunky graphics replace numbers, 
lower-case letters, and some 
symbols: 

PRINT CHftSLlK): 56 
would print two cyan rectangular 
graphics. For flashing letters: 
PRINT CNRS113&J; 



To obtain double height characters. 

PRINT CHfW 141); "Your Computer"; 

PRINT CHfiil 141); "YOur Computer" 

will print Your Computer in doublc- 

heighi characters. 

Matk Suplttm, 
Portimouth, 
Hampthitc 



VOYAGER ERRORS 

There are two errors in Voyager 

/ Views in the Julv isme on page 

82: 

170 PLOT 6, $IN4RAD(Y+INC)I 

x -+M. me 
120 FOftX-ftM2TQH-2SSTEP 

R'0.06 
These faults are by no means 
obvious, and they stop the program 
giving meaningful results. Also, how 
about a bit of colour? For example 
50 VDU 10.1.0,0,0,0 
110 VDU 19,1.3,0,0,0 
will give yellow on a black back- 
ground- 

A S Day, 

Kiicham, 

Surrey. 



TRANSFER CODE 

/n the June 1962 issue you pub- 
lished a program by Nick 
Godwin Tor transferring machine- 
code from Rem to RAMtop. It 
seemed to requite about I.5K. This 
program is 24 bytes long and does 
the job about 100 times faster. I am 
assuming thai RAMtop has been 
Poked with 124 — that is, Poke 
163619,124. 
01 LQ BC 

14,00 Number of byres to be 

transferred 
11,00,70 To 32,000 on 
Z1.B2.40 From 16514 
ED.BO LOIR 
C9 RET 

To reverse the transfer exchange the 
addresses so 

1182 40 
21 00 70 

John Nilum, 
RedAifl, 
Surrey. 

ZX-81 VERIFY 

/do not own a Spectrum, but I do 
verify mv programs on my 
ZX.-&1. If the Break key is pressed 
while in the load mode it will either: 
New. if pan of a program is loaded; 
or Break if the program has loaded 
or if no program has loaded, giving a 
report code of 0/0. 

Therelore, to verify a program 
follow this routine: 

■ Save the program 

■ Do not press New 

■ Load the program 

■ If the loading is completed satisfact- 
orily - 0/0. If the loading farted then 
either pull out ihe ear plug then 
Break., Newline or wait until the 
screen displays the "I'm loolurig for a 
program" picture then Break, New- 
line. This will result in then return 
the listing — try again . 

PAtwck, 
Castle Cary, 
Somerset. | 
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£50 Binatone will offer 16K, 
colour, sound and keyboard 



BinatoKES flew machine may knock 
the bottom out of the micro market. 
At £49.95 for typewriter keyboard, 
16K, RAM. colour .ind sound it 
would be formidable enough, but the 
news, thai it is to be sold in the High 
Street through Woolworths, Afgoi, 
Rumbetowij ii well as by mail order, 
should frighten Sinclair and that 
company's rivals , 

Binatone is planning to sell 
400,000 machines in the first year 
alone. This has raised feats of a 



Japanese takeover of the British 
market, Binatone will make the 
machine in Hong Kong using Japan- 
ese components. The Binaionc will 
use Tandy TRS-80 software and will 
he expandable up to 64K. 

By January, when the Binatone is 
launched., at 1mm six new machines 
will probably have beaten it to the 
market but Binatone is bound to be a 
strong contender because of its 
experience in selling consumer elect- 
ionics products- 



Price war is new game from Texas and Atari 



TtXAS is'sntLiMENTS and Atari have 
find the first missiles of a price war 
that should moke Space Invaders 
look like a vicar's tea party. Atari's 
400 and the Texas T1-99/4A will 
sell for less than £200 — a saving of 
£100. With the new Dragon weigh- 
ing in at the same price, thcTe are 
now five similar computers — 

Fry's software 
library 

LiasIKCp BUSINESS software packages 
for minis and mainframe computers 
is not uncommon. Alec Fry intends 
to emulate the practice, in a small 
way, with a ZX-S1 and Spectrum 
software library. He means to offer a 
range of 30 programs lor hire at £1 
each per three-week period. The 
range will include games, utility and 
toolkit programs, all commercially 
produced and on sale elsewhere. 

Several software companies arc a 
hi tie unhappy about the scheme. 
Apart from the scope it otters for 
copying programs, the scheme raises 
the delicate question or copyright. 
Fry aims to operate a payment 
system simitar to that used by public 
libraries. The Public Lending Right 
meant that authors gained a copy- 
right fee on boob loaned out. At the 
rate of a few pence per hire this 
would be a small sop to any dis- 
gruntled software Writer 

It is very difficult to ensure pro- 
gram security. Most commercial 
programs start by disabling break 
and interrupt keys. But with a 
degree of expertise it is usually 
possible to circumvent these and 
other measures, An American firm is 
even selling a program called Pick A 
Lock, which is designed to assist 
breaking and entry — into software, 
of course, 

Midlands show 

Sinclair users in the Midlands will 
be able to enjoy an exhibition at the 
Bingley Hall, Birmingham on Satur- 
day, September I ] , The new Spect- 
rum will be on show, so if you are 
still waiting, at least you can see one. 



including the Vic-20 and 48K 
Spectrum — battling for the public's 
favour. All offer colour and sound. 

The Spectrum's. Strength is its 
memory j while the Atari and Texas 
rely on wide ranges of plug- in soft' 
ware cartridges — although the 
Dragon's ability to use certain 
Tandy Color Computer cartridge* 
may diminish this advantage. 

liver iiiKK the VW C&rpvr<r show 
where Vic-205 were on sale for £135, 
rumours have been fife that Commo 
dore will drop its prices before 
launching new models this autumn. 




Spectrum is late for school 



First the good news — twice- as 
many Spectrum* are now made as 
arc needed to fulfil incoming orders. 
Now the bad news — the Sinclair 
claims that the backlog would be 
cleared and new orders satisfied 
within four weeks have proved un- 



founded Many who ordered the 
larger Spectrum* have waited eight 
Weeks or more. In addition ro the 
problems with the princed-circuit 
board, Sinclair's power supply packs 
have also caused problems on the 
Spectrum. 



C&$tQ h&$ now introduced a printer for poC.kef computers and its pro- 
grammable calculators. Ths fP- 10 mint prints? is expected to sell for 
around £50 and i$ compatible with the FK-702P hand- hatd computer, the 
FX-601P and FX-602P calculators. Printout is at s fate of two lines a 
second, 20 characters e tine. Sales anqu'tries to Caste Electronics Ltd, 
10QQ North Circular Road, London NW2 7JD. Teiephons OT4509W. 




Sinclair Research has had to wait 
almost as long for the Government 
:o fund schools purchasing the 
company's computers, ay customers 
have for the delivery of Spcctrums, 
Now the Industry Department have 
added the Spectrum to its approved 
list. Previously the Government 
would only pay half the cost if a 
secondary school bought a Research 
Machines 380-Z or a BBC Micro. 

Once your Specrrum arrives there 
will be no shortage of software for it. 
Many programs — old favourites 
and new games — have jus! been 
launched. Ex-Sinclair engineer 
Richard Altwasscr, interviewed in 
last month's Your Computer, has 
produced the Cambridge Colour 
Collection. 20 programs from Lunar 
Landing to Home Accounts are 
supplied on a cassette with a free 
book for £2.95. Available from 
Richard Aliwasser, 22 Foxhollow, 
Bar Hill, Cambridge CB3 SEP. 

Campbell Systems has produced a 
disassembler for £5.95 from IS 
Rous Road, Buckhurst Hill, Essex 
1G9 6BL. Nfewsoft will allow you to 
add a few extra chips to your 
Spectrum with Roulette for £4.95 
from 12 Whitcbroom Road, Heme] 
Hempstead, Hertfordshire, Jega 
Software can offer Alien Command 
from 27 Hallcroft Avenue, Countes- 
thorpe, Leicester LES JSL. Quick- 
sit va charges £5.95 for QS Space 
Intruders, available from 92 Nonham 
Road, Southampton S02 0PB. 
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NEWS 



Green light for the cut-price Amber printer 



2408 PRINTER 

NORMAL CHARACTER SET 
DOUBLE WIDTH 

DOUBLE HEIGHT 
LARGE CHAR'S 



lower case alphabet 




At LAST, a reasonably-priced printer 
has appeared for it wide range of 
personal computers. Amber has pro- 
duced a dot matrix primer Iot 
£.69$$ plus VAT, suitable for the 
Vic, BBC, Atom and others. The 
company Jims to he able to interface 
with as many different micros as 
possible including the ZX-Sl and 
Spectrum, although Mine will need a 
separate interface adaptor. 

Leaking rather like a calculator 
printer's Output, the printout gives 
24 characters a line on plain paper. 
This should prove more economical 
than Sinclair's thermal paper, while 
providing better quality prim. 

The Amber 2400 is supplied by 
Amber Controls, Central Way, Wal- 
worth Industrial Estate, Andover, 
Hampshire, Telephone &59SL 




Maestro's Microdrive is beaten 
to the mark by Balkan BATS 



Sinclair s hopes that his Micro- 
drive would be the first rapid-access 
low-cost mass-storage device on the 
market have been smashed by the 
Hungarian built BATS MCD-L 

The hardware for the Sinclair drive 
i* now complete and a planned 
launch, later this year, just awaits 
some finishing touches to the oper- 
ating system Details of its mech- 
anism remain secret. 

In the meantime MCD-1 , a micro 
cassette disc drive supplying 150K 
of memory, is already available for 
the Vie-20, Video Genie, TRS-SO 
and the ZX*81. Although the drive is 
cheaper than conventional disc 
drives, the cost of a complete system 
is far higher than cassette systems. 

However, thtre is no doubt many 
users will consider the gain in saving 
and loading speed, as well as 
memory capacity, a worthwhile 
return for the extra outlay. Having 
used a disc it is difficult to muster 
the patience needed for Cassette 
systems- 
Many software suppliers believe 

Audiogenic Vic 
cartridge 

Another vtc-» utility cartridge has 
apeared on the market — Audio- 
genic's programmer's aid, Bu[i, 
offers the usual range of facilities — 
such as Renumber and Trace — plus 
two new features. 

Buri supplies an extra 3K of 
memory, hex-to-decimal conversion 
and a command which reformats the 
Vie to 3K or SK memory configur- 
ations. 

Retailing at 139.99, it is available 
from Audiogenic Ltd, FO Box 8S, 
Reading, Berkshire or from Vic 
dealers- 




thai small discs will eventually 
replace cassettes as a medium for 
games. 

Macronics has beaten Sinclair 
Research to the post by oiler ing 
drive and interface for the 2X-S1 at 
£160. The package includes disc 
drive, interface card with disc-inter* 
face programs, an expansion mother- 
board to permit extra RAM and 
printer to be at (ached, connecting 
leads, and 2K RAM. 

The drive, which is notably com- 
pact, runs a Jin- floppy disc encased 
in an audio-type cassette. BATS- 
NCI, the distributor, claims two 
advantages for it over other floppy 
disc drives. It maintains that the disc 
is better protected by a rigid cassette 
and the drive motor is said to be 
more robust. 

BATS-NCI, which supplies a 
drive on its o\jvti for £60, can be con- 
tacted at 175b Regents Park Road, 
London N3 IDG. Telephone 01-349 
45 II. Macronics can be found at 26 



Spiers Close, Knowle, Solihull, 
West Midlands B93 9ES. Telephone 
Knowle 3693. 



ASK for more 
education 

Some USERS have criticised much of 
the available educational software 
for being insufficiently aware of 
teaching techniques and require- 
ments. A teacher writing recently 
complained that there were too 
many drill-type programs. Id 
response to this kind of crtucism, 
several software companies have 
developed programs designed by 
people with classroom experience, 

ASK Ltd has assembled an impres- 
sive battery of educational experts to 
design their programs, which are 
then implemented by programmers. 
Ii has released four games with an 
educational purpose for the Yicju. 
Intended for children at primary 
school level] three of them are 
engrossing enough for those in other 
age brackets. 

These cassettes coil £8.95 each 
and are available direct from ASK, 

London Hou«,42 Upper Richmond 
Road West, London SW14 SDD, or 
selected dealers. Telephone 01-876 
0102. 



Eric, stage left, /is examining the Tangerine Users' Group latest add-on for 
The Microlan 65. Th& new EPROM storage card will accept 32/B4K of 
2716 Or 2732 EPRQMs allowing fast mass data of transfer of stored 
programs into user RAM. Programs can be accessed manually or auto- 
matically under sottware control. Up to four cards Can be banked on the 
System rack. Available tor £38 plus VAT from JUG, 16 Iddesleigh Rood, 
Cftarmtnster, Bournemouth, Dorset BH3 7JR, Telephone 0202 29^393. 
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ery|mportant%assettes 




A.S.K. announce the first four programs in a series of educational cassettes for the VIC 20. 
These programs have been written by a team of teachers and professionally programmed 

specifically for use in the home. 

They are of proven educational value, complementing work done at school, yet all the 

programs are designed to be fun to use — not just once, but over and over again. 

We believe that these programs will give you and your family and friends hours of 

worthwhile enjoyment. They will help your children to learn at home in a relaxed yet 

stimulating way. 





.Baai 



We Want To Count. A program for young 

children learning to count which involves the 

numbers 1 to 5. Children often find it easier to 

recite numbers than to count things correctly. 

Four different games give the child a variety of 

objects to count, and are presented in an exciting 

and stimulating way. Suitable for children aged 3 

and upwards. 



Twister. A geometric puzzle thai will tie you in 
knots, testing and improving your thinking skills 
and powers of concentration. The purpose is to 

rearrange coloured squares so that no row or 
column contains a repeated colour. Set your own 

puzzle and test the whole family. Suitable for 
children aged B and upwards. 





Face maker. This program is designed to help 

improve spelling, expand vocabulary and sharpen. 

observational skills. There are thousands of 

characterful faces you can make with the 

program. Perhaps someone you know? Suitable 

for children aged 5 to IS, 

Each cassette comes in an attractively labelled box together 

with a colour booklet which gives detailed leading instructions 

and tells you how to US© the program. 

N.B. Because these programs make extensive use of computer 

memory and colour graphics, a 16K RAM PACK (or QK RAM 

PACK for Numberchaser only) and colour T.V. are essential for 

their operation. 

If you do not have a 16ft RAM PACK, we will be pleased to 

supply one at the discounted price of £€7,50 with your order for 

one or more A.S.K. programs-. 

NO QUIBBLE GUARANTEE 

If you are dissatisfied with any A.S.K. program, return it to us 

within 7 days of delivery and we wul give you a full refund 

without question. 

Not convinced? Then see our programs at The Vic Centre, 

154 Victoria Road. London W3, opp, North Acton rube. 




ASK. LIMITED, London Ho-jm, 
42 Upper Richmond Road West, 
London SWl 4 SDD 



Number C haset A car race provides an 
opportunity to practice and improve estimating and 

multiplication skills. You can choose the level of 

difficulty you want making it different every time you 

play. Suitable for children aged 5 to 12, 

To A.S.K., Freepost, London SW14 8BR {no stamp required) 



Please send me: 


Quantity 


Unit price inc. __ , 
VAT+33pp+p l ™ 1 


We Want To Count 




19.50 




Twister 




£9.S0 




Pacemaker 




£9.50 




Number Chaser 




£SJ» 




16K RAM PACK 




167.50 








TOTAL 





I enclou my Ch*t[u<r ' P O lot t . 



. made pjyible lo A S X I/TD 



NunB- 



Adii*i>. 



Plvti* attow 2S diyi for delivery 



YCfi 
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COMPUTER CLUB 



Computer Club is here to encourage you to start your own local computer club or r if one already 
exists, to join it and become involved. We would iike to hear of anything which has made your 
club a success, or of any projects or programs you are developing. 



Boris Allan discovered a CB 
freak using a UK 101 in a pub, 
and a monitor made out of a 
cardboard box — in true Blue 
Peter style — when he visited 
Manchester Computer Club. 

Manchester computer club is so energetic 
Thai it has become known as MCA Twice a 
month the members meet at the University of 
Manchester Regional Computer Centre, The 
first Thursday in the month is a lecture, and 
the third a workshop. 

When I arrived at a workshop session, 
having warned the secretary Dave Wade 
beforehand, nobody knew anything about my 
visit — "We're very informal"* 

I told one of the members., *'I come from 
Your Computer" f to much merriment. They 
all thought that his computer was too stupid 
even to give simple orders. 

Machines were scattered aU round. Many- 
looked out of the ordinary, particularly the one 
whose monitor had sides made out of card- 
board boxes. Members own everything from 
ZX-Sls to a home-brewed 6809. Advice was 
plentiful if slightly unhelpful* "Why don't you 
buy a decent machine?". 

Ken Horwn, a committee member, gave a 
talk oo the possibilities of MC 2 members 
linking their computers over the telephone 
lines. MC- hopes to set up a bulletin board 
once the members decide how to send inform- 
ation down the telephone line. 

After Ken's talk, Peter Hill put up an idea 
for an MC* project — implementing a general 
system to produce adventure games for 
common microprocessors 6502, Z-80 and 
6809. Fortified, by general support, Peter went 
away to develop his ideas and report back to 
the next workshop. 

Club members range from 14-year-olds to 
pensioners and although some work with com- 
puters, usually mainframes, others were 




MANCHESTER 



building surveyors or newspaper printers. At 

£5 per year and £2.50 for juniors for 20 
meetings, the subscription is reasonably 
priced. 

The meeting adjourned to a local hostelry 
where, with the landlord's permission, Peter 
Fasoli plugged in his Computit UK 101. He is 
a keen citizens 1 band user as well as a 
computer freak and he demonstrated his disc- 
based record system for keeping track of 
citizens 1 band handles, names and addresses. 

MC- is friendly and knowledgeable. If you 




live in the Manchester area, and want to find 
out more, contact Dave Wade, 28 Hazel Road, 
Altrincham, Cheshire. Telephone: 061 941 
2486. 

Local news 



Blackburn 

BLACKBURN Computer Club meets on the 
first Monday of every month. Dave Walsh the 
secretary is planning a monthly newsletter. 
More details from Mark Brummler, the 
membership secretary, Vulcan Hotel, Nab 
Lane, Blackburn, Lancashire. You can tele- 
phone Dave Walsh on 0254-661 5 J 8 or Mark 
Brummler on 0254-52431 for venues. 

Harlow 

Harlow Advice Centre hosts the Harlow 
Microcomputer Club every third Tuesday of 
the month. Bob Robson of SI Stile Croft, 
Harlow, Essex will be pleased to send you 
information about the club* Telephone 
Harlow 20730. 

Fife 

Fife Computer Club relics on its newsletter 
more ihan some of the metropolitan clubs do. 
Members have to travel long distances 10 
attend meetings. Membership is, however, 
limited to people between the a§es of 12 and 
20. More details from Murray Simpson on 
0334-72485. ■ 
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^Northern 
fgmputer 

MANCHESTER, 
NOV 25-27 




Bringing it all back home, 



... to Manchester. Drrthpiace of cothputing in 

Britain. To Belle Vbe from ISJovemoe/ 25th to 

27tti — the oOvious place for the fVfcxthem ■ 

Computer Fair. 

Following the incredible success of our London 

show the biggest-ever personal Computer 

exhibition' where owe* 38.000 people visited us in 

3 days, were going to repeat the performance in 

Manchester 

Whateveryour speoalised line of business- 

perSOnaJ computers, home computing; small 

business systems, associated software— this is the 

exhibition designed for you. 

fi's the Kiea! showcase for companies who need 

to demonstrate roa fast expanding and 

incieasingJyweN informed audience aj] aspects of 

personal computing 

. you cannot afford to ignore it 



For further details about exhibiting at the Northern Computer Fair, contact the 
Advertisement Manager, Your Computer, Room lZJS. Quadrant House. 
The Quadrant, Sutton, Surrey SM2 5AS, Telephone; 01-661 3 127. 



JSJame: 



Positfon m Company 
Company 

Address: 



Telephone: 
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LONELY Genie I Microcom- 
puter, early eighties, with large 
peripheral family but currently 
unattached, would like to meet 
interesting, attractively pack- 
aged software, Genie or Tandy 
specification, for programming, 
problem solving, entertain- 
ment and long-lasting 
friendship. Reply in confi- 
dence. Box No RS232. 



ANSWERING MACHINES 

'Tice certified 



Lor* 

iniell 
vatetl 

ATTJ 

wish 
may 

mai 

SO J 

meii 
{miA 
tion. 

hum. 
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Buying your first Genie I microcomputer is just the start of a long and enthralling adventure, for it wont 
be long before you will want to expand your system with some of the wide range of peripherals which 
make up the complete Genie System. 




Firstly there is the 

Expansion Box, 

Which immediately expands your 
Genie's capacity to 32K RAM, and 
up to 48K RAM if required. It can 
be connected to 4 disk drives, a 
printer, RS232 interface or S100 
cards. 

Then there is the 



Printer, 

a compact unit with 80 column, 5 x 

7 matrix print- out. which connects 

to your Genie through the 

Expander, or via the Parallel 

Printer Interface. 





The Disk Drive 

gives you greater storage 
capacity and full random access 
file handling, with the option of 
double-density through a 
special adaptor. 
New Dual Disk Drive 
now available! 



Finally, there is Genie's very own 

IS" Monitor, 

a must if you want to let the rest of 
the family watch their TV. in 

peace! 
Available in B & W or gieen rube. 




The supreme advantage of the Genie I system is 
its compatibility with the TRS 80, which means 
that literally 1000's of pre-recorded programs are 
already available, just waiting to be plugged into 
your Genie! 

The recent improvements in the Genie system, 
including Extended Basic, sound unit and 
machine language monitor, make it the ideal 
system for the committed hobbyist, and an 
excellent and easy-to-use educational tool, 



SPECIAL TECHNICAL GENIE 
HOT - LINE ON 0629 4995 

icr *.L yoir Jecinjc*. idv.ee *r,d lemco bick-ap cr. iny 
iipctrf otlhe Genie iys!en dmel ham tiso eijwiii 1 



A 



Please send me FREE, IB page colour brochure on the 
Genie Computer System. I enclose 25p postage. 



Name . 



Address. 



Tele phone. 



vc-62 



J ■ w 




Chesterfield Road, 
Matlock, 
Derbyshire DE4 5KE. 

Telephone: 06S9 4995. 
Telex: 37748aLcwlecG. 



If the sales hype for the new Dragon 32 is to be believed, it 
really is magic. Tim Hartnell looks at this new British rival 

to the Spectrum and rates the real keyboard and 32K 

RAM as good value for £200, despite flaws in the manual, 

and in the colour and maths ROMs. 




A DRAGON 
FOR YOUR 

DUNGEON 



Mettovs new plaything may become a 
strong contender for the title of "most popular 
micro under £200", British- assembled and 
designed, around a Tandy Color Computer 
ROM, the Dragon will sell for slightly less 
than £200. 

If the demand created by advertising can be 
satisfied Meuoy's High Street distribution 
should ensure that tens of thousands arc sold 
before Christmas. 

Full-size keyboard 

For your money you get a fairly large but 
light- weight unit, with full-size typewrite t 
keyboard. There are sockets for standard joy* 
sticks, Centronics parallel printer, ordinary 
television or a monitor, and a slot for plug-in 
can ridges, The computer loads and saves on 
ordinary cassette machines, using a surprisingly 
reliable interface. 

The Dragon, which has 32K of memory* 
with 26K available to the usier, was developed 
in Cambridge. The memory can be expanded 
to 64K. Most of the memory is available for 
the user; U is not consumed supporting the 
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machine — although each graphic page in the 
high-resolution modes takes around 15K. By 
contrast, the Vk-20 makes available less than 
6K and the BBC model A operating in mode 4 
less than 4K. 

The Dragon offers an extensive colour 
Basic, with nine-colour display and high- 
resolution graphics, 256 by 192 in the highest 
mode, the same as the ZX Spectrum. There is 
a trade-off between the degree of resolution 
and the number of colours available. That is, 
the higher the resolution, the fewer the colours 
you can put on the screen at once. The Dragon 
can be used with a standard TV set or monitor 
and offers 16 rows of 32 characters display, 
fewer lines, but the same number of characters 
across, as the ZX-81 and Spectrum, 

Levels of resolution 

A range of preset colour chunky graphics is 
available. There are five levels of resolution, 
point-bypoint drawing, with point-by-point 
colour, a feature not available on the 
Spectrum, with commands to obtain lines, 
(cont/nu&d on page 22} 
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feontfflu&tf ffofn page 20) 

htcs and circles. There is also a fast-operatine 

paint-in command to produce solid areas of 

colour. 

Sound output is through the TV speaker, 
The manual claims five octaves, 225 tones, 
155 tempos and 31 volume levels. The sound 
is clear, but the single voice limits its potential 
applications. 

You can turn the cassette player off and on 
from the computer, which opens up the 
possibility of running a program which turns 
the cassette off and on at particular points. 
This has some good educational possibilities, 
such as having French words spoken from the 
tape as they are displayed on the screen. 

Dragon did not announce the computer 
until the production lints were running, in the 
hope of avoiding supply problems. Dragon 
Data is offering the machine to almost anyone 
who will stock it, sidestepping the extra- 
ordinary control over retail outlets which 
other companies have exercised. 

Will Dragon ensure that stockists know 
enough about the machine to help potential 
buyers, and those with after-sales problems? 

The company has already produced soft- 
ware on can ridge, including educational and 
games packages. Cartridge games include 
Ghost Attack, a Packman variant and arcade 
games such as Berserk, Cosmic Invaders and 
Meteoroids. 

All cartridges cost £19,95, except for Ghost 
Attack which is £24,95, This software is 
expensive for a £200 computer. Eight 
programs could cost you as much as the 
computer. 

Learning element 

Games packs on cassette cost £8 each. The 
Dragon Special Selections are written In Basic 
whereas the cartridges are in machine code 
and are designed to be Listed on the screen, M 
you can follow through a program, to work 
out how it does what it does — adding an 
element of learning to straightforward games 
playing. You can learn how to construct a 
simple database such as a telephone list, 
operate a do-it-yourself calculator and try out a 
metric converter. 

Unlike many programs available com- 
mercially, the Special Selections are totally 
transparent, so that you can follow every stage 
of the program and increase your knowledge 
of programming as you examine the listing- 
Dragon also plans to introduce personal 
finance programs, and a Compuvoicc cassette, 
that will allow you to add phonetic sounds, so 
you can make your computer speak with a 
regional accent if you have the patience to 
program it to do so. Hardware expansion 
plans include a disc operating system, a serial 
RS-232 port, and a ma tor operating system. 

The computer promises to be one of the First 
computers which has been properly marketed 
in the U.K.> supported by software, standard 
hardware and peripherals and adequate 
distribution and supply. In many ways, it 
appears to be what trie Vic-20 could have been, 
if Commodore has not been plagued with 
production problems, limited user memory 
and fairly coarse graphics. 

Richard Wadman's manual takes the first- 
lime user step by step through Dragon Basic 



and programming. Unfortunately Wadman 
launches straight into difficult and boring 
mathematics. 

The moving-graphics section is an improve- 
ment on the Spectrum manual. A joystick- 
controlled, space shootout game is listed and 
explained. However, the manual becomes very 
difficult to follow when it tries to explain how 
to use the colour, The trouble stems, in part, 
from Dragon's Basic, The colour is not 
particularly easy to use above mode 0, 
perhaps this is part of the price for buying an 
old off-the-shelf, ROM. 



Dragon may have to rewrite the colour 
section of the manual to make it clearer. 

Some of the graphics routines I tried crashed 
halfway through. Somehow, 1 had typed in 
something which meant the machine refused 
to enter any mode above mode 2. Dragon Data 
claimed the routines worked on five other 
machines. I tried the routines again a few days 
later, and discovered they ran perfectly. 

As 1 was using a machine with an EPROM, 
there may have been some Subtle error which 
hopefully will not be present in ofl>lhe-shelf 
Dragons. 




CONCLUSIONS 

■ On a scale of 10, I would give it a seven or 
eight, with points being earnt by the exten- 
sive Basic, the real keyboard, standard 
sockets, and wide availability. 

■The Color and Edit commands are a draw- 
back because they are complex and far 
more fussy than some other machines on 
the market. 

■The manual has too formal an approach to 
some aspects Of computing ana ?. 
bewildering method of explaining the 
colour. 

■ The maths in the ROM is a little odd. not 
even holding some powers of two exactly, 
like 2* 

■ Software support from the machines 
launch suggests an intelligent approach to 



marketing, in whieh satisfying market 
demand is considered more important than 
involving the whole of the U.K. in a kind of 
product debugging exercise. 

I The Dragon is more expensive than the 
Spectrum or Atom but the cost is Justified 
by the keyboard and peripherals. 

IT he computer offers more memory for the 
price Than any machine on the market 
other than the ZX Spectrum. The colours, 
although difficult to use, are good and 
cfcar, except for the red which was far 
from satisfactory - 

I The cartridge software is as expensive as 
The Vtc-20's. 

I The keyboard, although it feels plastieky, is 
an enormous improvement over touch' 
sensitive ones, and at least has a space 
bar. ■ 
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Texas Instruments 



You can't get a Home Computer 

from Texas Instruments under 16 K RAM. 




Make the right move into computing 
with the Home Computer from Texas 
Instruments, It gives you & large combined 
RAM/ROM capacity up to 110 K Byte and 
the ability to expand with a full range of 
peripherals and software. So as your know- 
ledge of computers increases the TT Home 
Computer will grow with you. 

Just compare the versatility of the Tl 
Home Computer with its price -you'll find 
it real value for money that will prove to be 
a good long term investment. 

The Tl -9 9/4 A is a sophisticated com- 
puter designed not only for the beginner 
with its ease of operation, but also for the 
professional with its vast computing power 
through a 16 bit microprocessor. And it 
simply plugs into an ordinary household 
TV set. 




With its high resolution graphics with 
32 characters over 24 lines m 16 colours 
(256 x 192 dots), 1 tones in live octaves plus 
noise, and BASIC as standard equipment 
and options such as other programming 
languages -UCSD-PASCAL, TI-LOGO 
and ASSEMBLER -and speech synthesis, 
you'll find that the Tl 99/4A more than 
compares with the competition. Especially 
when the starting price is around £200. 
When you want to solve problems there arc 
over 600 software programs available 
worldwide- including more than 40 on 
easy-to-use Solid State Software Modules, 

After all, from the inventors ot the 
microprocessor, integrated 
circuit and microcomputer, f" \ o 

it's only natural to expect 
high technology at a realists 
price. 



We'll help you do better. 

Texas Instruments 

LIMITED 
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Don't let its size fool you. 

If anything NewBrain is like the 
Tardis. 

it may look snnal! on the outside, but 
inside there's an awful lot going on, 

It's got the kind of features you'd 
expect from one of the really big business 
micros, but at a price of under £200 
excluding VAT it won't give you any 
sleepless nights. 

However, let the facts speak for 
themselves. 



Ybu g et what you don't pa y for. 

NewBrain comes with 24K ROM 
and 32K RAM, most competitors expect 
you to make do with 16K RAM, 

What's more you can expand all the 
way up to 2 Mbytes, a figure that wouldn't 
look out of place on a machine costing ten 
times as much. 

We've also given you the choice of 
256. 320, 512 and 640 x 250 screen 
resolution, whereas most only offer a 
maximum of 256 x 192, 



Kg enou g h for your business. 

Although NewBrain is as easy as 
ABC to use (andchild's-playtoleam to use) 
this doesn't mean it's a toy. 

Far from it. 

It comes with ENHANCED ANSI 
BASIC, which should give you plenty to get 
your teeth into. 

And it'll also take CP/M® so it speaks 
the same language as all the big business 
micros, and feels perfectly at home with 
their software 



NO OTHER MICRO 

HAS THIS MUCH 

POWER 

IN THIS MUCH 




FOR THIS MUCH 

MONE5tX3 



^sf&w^Sizz&'z. 
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So as a business machine it really 
comes into its own. 

The video allows 40 or 80 characters 
per line with 25 or 30 lines per page, 
giving a very professional 2000 or 2400 
characters display in all on TV and/or 
monitor. And the keyboard is full-sized so 
even if you're all fingers and thumbs youll 
still be able to get to grips with NewBrain's 
excellent editing capabilities. 

When it comes to business graphics, 
things couldnt be easier. With software 
capabilities that can handle graphs, charts 
and computer drawings you'll soon be 
up to things that used to be strictly for the 
big league. 

Answers a g rowin g need. 

Although NewBrain. with its optional 
onboard display, is a truly portable micro. 
that doesn't stop tt becoming the basis of a 
very powerful system. 

The Store Expansion Modules come 
in packages containing 64K, 128K, 256K 
or 51 2 K of RAM, So, hook up four of 
the 512K modules to your machine and 
you've got 2 Mbytes to play with, Another 
feature that'll come as a surprise are the 
two onboard V24 interfaces. 

With the aid of the multiple 
V24 module this allows you to run up tc 32 
machines at once, all on the same 
peripherals, saving you a fortune on extras. 

The range of peripherals on offer 
include dot matrix and daisy wheel printers. 
9," 12* and 24' monitors plus 5 1 // floppy 
disk drives {100 Kbytes and 1 Mbyte) and 
5V/ Winchester drive (6-18 Mbytes). 

As we said, this isn't a toy. 

tt doesn't stpphere- 

Here are a couple of extras that 
deserve a special mention. 

The first, the Battery Module, means 
you won't be tied to a 13 amp socket. And, 
even more importantly, it means you don't 
have to worry about mains fluctuations 
wreaking havoc with your programs. 

The ROM buffer module gives you a 
freedom of another sort. 

Freedom to expand in a big way. It 
gives you additional ROM slots, for system 
software upgrades such as the Z80 
Assembler and COMAL, 2 additional V24 
ports, analogue ports and parallel ports. 

From now on the sky's the limit 

Software that's hard to beat. 

A lot of features you'd expect to find 
on software are actually built into 
NewBrain so you donT need to worry about 
screen editing, maths, BASIC and graphics. 

However, if you're feeling practical 
you can always tackle household manage- 
ment, statistics and educational packagea 
And because NewBrain isn't all work and 
no play, there's the usuaJ range of mind- 
bending games to while away spare time. 

Waste no more time. 

To get hold of NewBrain you need go 
no further than the coupon at the bottom of 
the page. 

With your order we'll include a hefty 
instruction manual so you'll know where 
to start, and a list of peripherals, expansion 
modules, and software so you'll know 
where to go next. 
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Each NewBr ain order wi8 rndude a FREE comprehensive user manual, a catalogue of exoansion modules 
and peripherals, and a departed list of available software. 
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NewBrain A 

NewBrain AD wiih onboard single line display 

Printer 
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Price per item 
{IncVAT&p&p) 



£23300 
£267.50 
£46600 
£142.50 
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lendoseacheque/PostsI Order for £. 
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VAT Numbef 358661618 
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SURVEY I 

VIC EX 



Expand that Tiny memory and 
you could take advantage of 
all the Vic's good features. 
Boris Altan examines some of 
the leading manufacturers' 
memory extension boards and 
cartridges for the Vic-20. 

The FIRST question we asked when reviewing 
the Vic-20 memory-expansion units was, 
"How good is the idea?" 3 and we judged that 
probably the best ideas were to be found in the 
Stack products — 3K. memory and Storeboard. 
By their very nature,, when cartridges are 
plugged into a socket, that is the end — 
nothing can be added. Both the Stack 3K 
RAM unit and the Storeboard have sockets at 
the rear to enable the user to add further 
accessories — in a simitar manner to many of 
the ZX-8 1 add-ons. 

The quality of the conception behind the 
cartridges from Commodore and that from 
Arfon was not brilliant, but adequate. The 
Arfon expansion unit was large and not cleverly 
conceived. The Beelines- Beebox, because of 
its design, tended to obscure the television if 
the television and the Beebom were on the 
same level. Generally, a set of staid products 
which are far from the forefront of design. 

Ideas in practice 

One can have a clever idea, and carry it out 
badly; equally one can have an ordinary idea, 
and execute it extremely well. The Stack 
products were clever ideas which suffered in 
practice. For example, there was not sufficient 
rigidity in the connection to the cartridge slot. 
The Stack Storeboard had a further complica- 
tion, in (hat, though designed to take an extra 
24K which is plugged into the board by the 
user, we were unable to open the case. 
Though it must be possible to open the Stack 
unit, our failure bodes ill for the ordinary user. 

The Stack units seemed to be well con- 
structed, and the primed-circuit boards 
seemed to be well prepared, but — on a 
personal note — we did not like the black 
leatherette covering of the Stack units. 

The Arfon expansion unit needed little 
examination to reveal that it was solidly 
constructed — the case seemed to weigh a ton. 
It was here troubles started: we had been 
supplied with a case into which the Vic-20 is 
cased and the rear cartridge port has to engage 
with a well-produced printcd-circuii board. So 
far, so good — even if a little tight — and then 
we realised that the case needed a lid on which 
the television should sit; an "optional" extra it 
would appear. Without it we were unsure 
where to pui the TV. A wcll-madc> if incom- 
plete, piece of equipment. The Arfon cartridge 
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Pictured together: Vic-20 in Ation expansion. 

Commodore cartridges resting on Beebox; 

and Stock hoards. B&itnv. inside the 

Beebox. Top left. Stack; mddfe, 

Vic on Beeboxj bottom. 

Commodore 

cartridges. 



— the expansion unit has seven slots for such 
cartridges — seemed to be equally well 
constructed, as did (he Commodore 
cartridges. 

The Bedin« Beebox is supposed to do two 
jobs: it increases the capacity of the Vic-20 and 
also it provides a 40-column facility with 
Prestel graphics. The Beebox is a black box 
slightly wider and deeper ihan the Vic-20, and 
about 2in. to 2.5in. high. The Vic-20 is 
Supposed to sit on top of the box. Unfortu- 
nately, there is no provision for raising, the 
TV, so the Vic and box obscure the television 
picture. 

A connector is plugged into the Vic 



cartridge port, and another connector is 
plugged into the user port: the television 
connection is either plugged into the box for 
Prestel graphics or into the Vtc*20, with 
adjustment of memory switches for the 
expanded Vic with Vic graphics, 

Cartridge connections 

The cartridge connector on the Beebox 
seemed a poor piece of work: there were spaces 
in the top of (he cartridge connector covered 
by a piece of wide plastic tape, which one 
could easily break accident)) 1 . The metal teeth 
did not extend to the edge of the connector, 

AH the Commodore cartridges worked per- 
fectly well, as did the Arfon cartridge and the 
Stack 3K memory but, as noted, we could not 
open the Stack Storeboard, 

Our problems with the Arfon expansion 
unit were to do with inconvenience, which was 





unfortunate for a device which is to add to 
convenience of use. To fit the Vic-20 into the 
unit was an awkward business as was 
arranging the cassette lead. To change the 
cartridge one either had to remove the tele- 
vision and lid, or not use the lid. It is not 
possible 10 address the slots by name, which is 
a pity, especially as it seems pari of the design 
philosophy. 

The Beebox worked as an expanded Vic-20, 
but did not work as a Prestel graphics 
machine. That is, a machine which uses 
Prestel graphics, but is nor, as yet, connected 
to the Prestel system. Plugging the TV into the 
We could obtain nothing but snow on our 
screen when we tried the other variant. 

Prestel graphics 

The Prestel system worked fine on Beeline's 
monitor, but not on the television, even 
though standard Vic-20 graphics on the Beebox 
worked perfectly. Programming the new 
machine was not like programming the Vic-20, 
because none of the standard Vic characters 
were available, everything was in lower case, 
and shortened commands such as Pr had m be 
typed pR. When in Prestel mode the sound 
generator was unavailable, and so the Vic-20 
was silent 

While trying to make the Beebox work, we 
went through the documentation carefully, 
and like much documentation it left a good 
deal to the imagination. The Btthox-40 User 
Manual has been produced — it appears — by 
a word processor, and so instead of proper 
diagrams there are pretend diagrams. A 
pretend diagram is one which is not drawn, 
but uses dashes, colons, and stars, to indicate 
lines. The use of such diagrams means it is 
more difficult for the reader to understand. 
We did not find the manual very useful, and 
would have liked at least one circuit diagram. 

The Arfon documentation was better, with* 
out being fantastic — at least it had a diagram. 
The Stack documentation was interesting. It 
had a demonstration program, and more 
spelling mistakes than any other but it was still 
not enough — no circuit diagram, for example. 
The cartridges had no explanations, except for 
the one from Arfon — but none was really 
needed. 

Though most people do not want circuit 
diagrams with the increasing sophistication of 
the ordinary user, more people soon will. 

The final question must be, "Does the 
product do what is promised? What if 
promised?" For all cartridges we can say 
"yes". The Slack low-cost 3K RAM depends 
on what you consider to be low cost, and we 
felt that the advertising of the Storeboard 
(continued on next page} 
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icontinuQd from previous pagei 
might be misleading. In, the advertisement it is 
claimed that you can power up the Vic-20 to a 
massive 32K> for "only £49", but beneath rhe 
price you read in smaller type *^plus VAT) for 
3K". So you find you have to add 24K RAM 
yourself, and pay for it. I do noi like such a 
hard sell of decent equipment. 

The Arfon expansion unit is commonly 
pictured with 3 TV sitting atop* with the 
optional lid in use. This is not fail, because it 
is not the standard unit, and can easily 
confuse, 

Bcclincs claims that the Bccbos makes you 
"the owner of a pint that thinks it's a quart", 



but later the company has a disclaimer which 
says that "no claim is made concerning the 
reliability of this product. Beelines . . . cannot 
assume liability or responsibility for any loss 
or damage arising from the use of this product 
, ." The Sak of Goods Act might have 
something to say about such disclaimers, so do 
not be fooled — if a product to not reliable, it is 
not fit for the purpose for which it was sold, 
and you still have your rights in common law. 

CONCLUSIONS 

■ Remember how much each of these 
goodies costs, and compare its cost 
to the cost of a Vic-20 when you are 



Company 


Units reviewed 


Cost 


Address 


Arfon 


Vic-ZO Expansion Unit 


£85 plus VAT 


Cibyn industrial Estate, 


Electronics 


3K RAM Cartridge 


£26.04 plus VAT Caernarfon, Gwynedd. 








Tel: 02S6 5005 


Beelines 


Bwbox-40 


£253 include 


Beeiines SolfOn Ltd, 






VAT 


124 Newport Street, 
Bolton BL3 6AB 
Tel: 0204 3BS299 


Commodore 


3K RAM Cartridge 


£29-95 


Commodore, 




BK RAM Carthage 


£44.95 


Baker Street, 




16K RAM Cartridge 


£74.95 


High Wycombe. Bucks. 
Tel: Slough 79292 


Stack Computing 


Low Cost 3 K Memory 


£25.99 


Stack Computing, 




Smreboard 


£49. 


290-298 Derby Raod, 
Bootle, Mersfjysidc 
Tel: 051 933 5511 



making your decision to buy. 

I Buy any of the cartridges, but you will 
not be able to expand without the 
cartridge possibly becoming 
redundant. The Stack products 
though insubstantial, are not too 
highly priced — note that I did not say 
"cheap". 

iThe Arfon Expansion Unit is 
substantial, well-made, but expen- 
sive, and it is not as convenient as it 
might be — especially without the 
optional lid. 

IThe Beelines' 40 characters are avail- 
able only in Prestei mode. ■ 
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+ CASSETTE DECK 

+ INTRODUCTION TO BASIC 

(PART 1) WITH 2 CASSETTES 
+ LEARN COMPUTER PROGRAMMING 
+ 5 EXCITING GAMES ON CASSETTE 
FREE DELIVERY. 1 YEAR GUARANTEE 
LARGE SELECTION OF SOFTWARE IN STOCK 
FULL VIC 20 RANGE, DISC DRIVES, PRINTERS, 
JOYSTICKS ETC. STOCKED. FULL STACK AND 
ARFON RANGE STOCKED. 
CALL OR WRITE FOR FULL LIST OF HARDWARE 
AND SOFTWARE. ALL AT DISCOUNT PRICES 
EXTRA 5% DISCOUNT FOR 
1 YEAR ON ALL PURCHASES 
WHEN YOU BUY A BEGINNERS 
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BARCLAYCARD. ACCESS WELCOME 

CREDIT FACILITIES AVAILABLE 



UR 
EFFICIENT 

m 




>I-M-: 




Improve your ZX BASIC Programming 
skills with this new book 

Assumes knowledge of the Sinclair ZX81 
BASIC manual only 

Illustrated by over 25 useful and enjoyable 
programs, demonstrating the rules 
described, while making the most effective 
use of ? K 

Many of the principles listed are of more 
general application, most particularly to ZX 
SPECTRUM Basic 

Send £3 to: 

Ivor Killerbite, 
10, Elson Road, 
Form by, 
Liverpool L37 2EG. 
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You'd be smiling too if you were Dr. Ian Logan. 

Dr. Logan is shown receiving the Rosetta Scone Award for 
his perceptive insights into the way the ZX8I ROM 
operates. Melbourne House are proud to be the publishers 
of Dr. Logan's books. 

Melbourne House are Sinclair specialists, publishing books 
that are winners in every category. Whether you are a 
beginner or an experienced programmer, you'H need 
Melbourne House books. 

If you've got a Spectrum on order (or better yet h if you've 
already got your Spectrum), then you'll be glad to know 
that Dr. Logan is working on Understanding Your 
Spectrum, sure to become the definitive book on the 
Spectrum. 

So if you want to smile like Dr. Logan, you can do one of 
two things: Order one of our books from your bookseller 
or fill in the coupon and really understand your Sinclair, or 
you can write a great book or program and send it to us, 
Who knows? Your smile may be in this ad. next year? 

O Machine Language Made Simple For Your Sinclair. i!S.95 

O Understanding Your ZX8J ROM. by Dr. Ian Logan. £3 95 

O ZX81 ROM Disassembly Part A, by Or fan Logan, £7.00 

O ZX8I ROM Disassembly Part B. by Dr. tan Logan and Dr. Frank O'Hara. £6.00 

O Not only JO Programs for the 2X81: (K, U.95 

O The Complete Sinclair ZX8I Basic Course, £17.50 
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; Orders to 

• Melbourne House Publishers 

i 111 Trafalgar Road, 
f Greenwich 
London SEI0 

L Please nrth m* your new Spectrum. 2X8 1 catalogue, (Please specify.) 
□ Please send me books as marked above. Note. Please add 80p for post, pick & VAT 

Nam* „...,. ,.....,... , , 

Address „„., 



■ ■ — — 



Correspondence 10 Glebe Comjt. 
Station Road, Cheddmgion, 
Leighion Buzzard. 
BEDS LU7 7NA 



Postcode 
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Last month Tim Hartnell 
majored on the Spectrum's 
graphic and colour capabilities. 
Now Tim Langdell tackles its 
sound facilities and develops 
further the colour theme. 

Like THE ZX-S1, the Spectrum was built 
down to a price and not up to a specification. 
This meant that Sinclair Research iried to 
assess how much you and I would be willing. 
to pay for a micro with colour, sound and 
high-resolution graphics; and designed the 
Spectrum accordingly, U quickly becomes 
apparent when you explore your Spectrum's 
facilities chat, to give you reasonable colour 
and graphics for the money* Sinclair Research 
seems to have skimped on the sound capabil- 
ities- In fact, its sound is poor. 

To produce sounds on the Spectrum yon use 
an aptly-named command called Beep. This 
command is followed by two numbers, the 
first of which is the duration of the note in 
seconds, and the second the pitch of the note 
in semitones above middle-C Thus, 

BEEP 1, 
sounds middle-C for a second^ 

0££P 1, 1 

sounds Osharp for a second, and so on. The 
note can be from about 0.00 1 25 seconds — any 
shorter and it is not audible — to around 10 
seconds. 

To be more accurate, notes from around 60 
semitones below mtddle-Q which is the lowest 
pitch, to about 50 above can be up to 10 
seconds long. From there upwards, the note 
has to be shorter, until ai the maximum pitch 
of 69 semitones above middle-C the maximum 
duration is about four second's. 

The problem is, though, that the sound is 
extremely quiet- Even in a silent room it can 
be difficult to hear anything much higher or 
lower than the middle-C, The highest notes 
are virtually inaudible and perhaps this had 
led to the criticism that the Spectrum can 
produce pitches so high that they are only 
useful for annoying bats. 

In fact the top pitch is about 13,300 Hz, or 
five and three-quarter octaves above middle-C. 
This is almost two octaves above the range of a 
piano but still, in theory, well within most 
people's hearing range. Certainly my bat is not 
at all bothered by the highest notes. 

The very low volume must be considered a 
design fault and I hope Sinclair Research is 
already preparing a modification for future 
Sped rums. 

The only way to make the sound louder is to 
take an output via either the microphone or 
ear socket at the rear of the Spectrum and feed 
this signal into the microphone socket of your 
hi-fi amplifier, or into a similar input of what- 
ever amplifier you might have. 

The signal from the car socket is a little 
Stronger than from the microphone Socket. I 
found chat the signal is reasonably strong and 
easily overloaded the input of my cassette 
player. Connecting it up to my hi-fi's micro- 
phone socket worked better because my 
Yamaha amplifier comes equipped with a 
volume control on its microphone input. By 
doing this I could obtain considerably louder 
sounds which were much richer in quality 



than the sound coming from the Spectrum's 
own speaker. 

The quality of sound varies a great deal, 
though, across the pitch range. The lowest 
notes sound like a series of clicks rather than 
music, and the highest ones tend to warble. Of 
about 10 octaves available, only about half are 
really usable for music — but thai is not bad 
for a simple sound device such as this. 

My main worry was thai it was far from 
convenient to always position my TV, 
Spectrum and equipment near my hi-fi. It was 
also a major nuisance having to plug and 
unplug the cassette recorder whenever I 
wanted to load a program, or save one on to 
tape. 

Enough of the criticisms — what can you do 
with the Beep command? Of course, it is 
possible to program simple tunes with it. The 
Spectrum manual suggests thai you draw out 
staves and bar lines for music and having 
written your Tune, you can make a note of the 
numbers which correspond to each note's 
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presumes, perhaps wrongly, that you know 
something about writing music in notation. 

How much better it would be if you could 
just play the Spectrum like an organ, or type 
in notes as letters rather than complex Beep 
commands, The listings in programs 1 and 2 
allow you to do these two things. The first 
program simply uses ihe Inkcy$ command to 
read the keyboard. If you press key T ii plays 
middle-C, key Y is 3 tone up, and so on 1 leave 



pitch and duration. Yet that is not easv and vou to improve the program's elegance and 
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Program 2. 



find a way to vary the duration, of each note, 
You can store your lune for later play-back. 
Why no: program in two keyboards as on a 
double manual organ? 

The Spectrum allows you to program fract- 
ional changes in pitch. You could use this 
capability to tune your "organ" to another 
inurnment, and you could also create other 
scales than the so-called even-tempered one 
obtained by Beeping whole pitch values. You 



uses more than just eight tones in a scale. 

The second program allows you to type the 
notes as letters and the duration as numbers or 
beats — alternating notes and durations. This 
allows you to forget about the Beep command 
altogether and you no longer have to calculate 
what number the Spectrum recognises as 
which pitch. I have made upper-cast letters 
stand for the notes from middlc-C to the G 
above, and lower-case letters are for the next 
octave. You can, of course, alter this to your 
taste. 

I have also mad* the basic beat half a second, 
which you can easily alter, too. Notice that 
you are entering your whole tune into a single 
siring, so if you want you could save your 
masterpiece on cassette — remembering to use 
Goto and nor Run upon reloading or you will 
clear your string. 

Unlike the BBC machine, the Spectrum is 
not equipped for sound synthesis. So if you 
have used a ZX-81 with either the Stuart or 
Quicksilver sound board, you will be very dis 



can even create scales for oriental music which appointed with the Spectrum's abilities. The 
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Spectrum can only produce a tone h composed 
of a scries of clicks, and maintain the tone for a 
specified timc. 

With a sound board , and with other micros, 
you can alter the quality of the sound, change 
how fast the note builds up in frequency, or 
how fast it dies away — known as the frequency 
envelope. With the Spectrum you are limited 
to finding uses for the change in quality of the 
sound from clicks to warbles and simulating 
sound envelopes. 

Programs 3 and 4 are examples of bow you 
might experiment with frequency and duration 
envelopes. Such things are made possible by 
the fact that the Spectrum can accept fractions 
of a second for duration, and fractions, of a 
semitone for pitches. 

By experimenting with a variety of fractional 
changes in pitch and duration you can use For- 
Next loops to ramp up to a given tone, and 
ramp down from it again. Note in the 
examples in programs 3 and 4 that there arc 
two ways you can speed up the transition from 
one pitch to the next; cither by reducing the 
duration of the intermediary pitches, or by 
increasing the value of the Step command in 
the loop, 

The former leads to a rather less musical 
sound, but the latter gives less smooth 
ramping. You will have to experiment with 
the values before arriving at useful sound 
shapes. Be warned, though, you will not be 
able to produce sounds in this manner which 
will match those from a synthesiser. 

Program 5 illustrates how you can use rhe 
Spectrum to give sound effects for games. I 
have included a inan-climhing-a-Sadder 
routine, a bomb drop, and a phasor sound. 
None of these is up to arcade game standards, 
bui can give you a useful added dimension to 
your games. Note that the bomb drop has the 
pitch descending rapidly from around 60 to 
50, with the steps increasing in length as the 
bomb falls to give rhc impression that it is 
speeding up, 

Program 6 shows a routine which uses the 
user-definable graphics facility to make 
pictures of notes on staves. It would be easy to 
extend this idea so thai notes typed in with the 
Spectrum acting as an organ or as letters could 
be displayed as notes graphically. Key signa- 
tures and clefs could also be shown. 

The nest listing, program 7 ? gives a glimpse 

of how you might link sound and colour on 

iconfinued on next page} 
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fcofttifiueti from previous page) 
your Spectrum, h plays a random tunc, plot- 
ting random colours as it does so. 

My general conclusion must be that the 
Spectrum's sound is very limited and poorly 
designed. The fee: that the sound is so ray 
quiet using the internal speaker alone is very 
annoying. The sound is also used to give 
auditory feedback that a key has been pressed, 
although at switch-on the click made cannot 
really be heard. 

You can alter the pitch of the keyboard beep 
by Poking location 23609, and I suggest that 
you try a value around 100. This gives a 
pleasant tone which can just be heard. This 
facility can be very useful when typing in large 
amounts of data. But it is a great pity that this 
keyboard beep is also amplified along with the 
sound if you add an external amplifier. The 
effect is very annoying when Inputting data 
into a program which, is using the sound 
facility. 

To avoid these beeps on your stereo, you 
would need to go through the tiresome routine 
of unplugging and plugging your jack plugs 
from the Spectrum. Perhaps Sinclair might 
consider making the keyboard sounder and 
the beep facility separate circuits on a later 
model, but certainly the company must think 
about making the internal amplifier much 
more powerful. 

The Spectrum's sound is one of its more dis- 
appointing aspects, but with perseverance you 
will be able to put it to good use in games. 

Let us now explore some more facets of this 
machine's colour graphics* 

How many colours in a Spectrum? Seven, if 
you think of a rainbow? Or perhaps eight, if 
you accept Sinclair's insistence that black and 
white are colours? How about 64 or even 123 
though? Well, it is possible to obtain consider- 
ably more than the basic eight colours on a 
Spectrum. The trick is to use a user-defined 
graphic which is like a miniature chess board 
in appearance, or to draw diagonal Crosshatch 
lines across your TV "page" using the draw 
command. 

Program 8 shows how to create the graphic 
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character needed and demonstrates how you 
can mix the standard eight colours in pairs of 
adjacent pixels so thai more than 100 colours 
or hues can be obtained. The second part of 
the program runs through the colours again, 
but this time each colour fills a video page — 
which gives a better colour result. You can 
Print Over these colours as you would the 
normal eight. 

The Spectrum is also capable of some rather 
Taney pictures which resemble interference 
patterns in light- Program 9 gives an example 
of this* and randomly changes the Paper and 
Ink colours- You might try removing the CLS 
command so that the new ink and Paper are 
written over the previous ones. This also gives 
a clear demonstration of the fact that you can 
draw in the 176 by 256 resolution, but colour 
is set at the 32 by 22 character-space level. 

It is very interesting to see in this last 
program how one of the Spectrum's short- 
comings can be an asset. You may have heard 
some people refer to the rather marked "dor 
crawl" on the Spectrum. This means that 
when you draw a few lines of one colour on 
top of paper of another colour, then the Ink 
lines seem to shimmer rather than being absol- 
utely steady. In the last example, and in others 
too, this shimmering effect adds a very inter- 
esting dimension to the colour display. 

Program 10 is a form of kaleidoscope using 
the graphics character obtained by pressing 
Shift 9 followed by Shift 8. The Ink of this is 
varied at random and the blocks of colour are 
printed symmetrically in four places around 
the screen. Lines 90 and J 50 onwards rub out 
some of the pattern to avoid crowding — and 
make ii more interesting. 

The next program, number 11,1 have called 
Snow-flake. Lines 60 to 180 draw the snow- 
flake and the other lines allow a new feature on 
the Spectrum to be realised. Usually the only 
way to change the Paper colour is to type in 
Paper x, where x is a number between and 7, 
followed by CLS. This of course wipes offany 
pattern you had on the screen. By creating a 
siring of spaces sufficient in number to fill the 
whole screen you can use the Prim Over 1 
command to change ihe Paper without destroy- 
ing the pattern. 

In this program the Paper is changed in this 
way at random. There is an alternative method 
for changing the Paper while retaining the 



graphics by Poking the memory locations 
between 22528 and 23231 — the next 64 bytes 
refer to the bottom two lines of screen where 
the program is entered. These locations 
Contain the attribute cedes for the character 
positions on the screen. So if the position 0,0 
is cyan, Paper 5, then Peck 22528 would 
return {8*5) 40. 

You would need to use the Int command to 
determine the Paper colour already present. 
For example: 

INT HPEEK a 1/8) ■ colour cod* 
where "a" is the address. You would then 
substract 8" this value from "Peek a** and add 
8* the code of the new colour to "Peek a*'. 

Program 12 demonstrates a rather pulling 
feature of rhc Spectrum. When I was trying to 
draw lines of the same colour across the tele- 
vision screen I discovered that although I only 
specified one colour, two were drawn on 
occasions. This program shows that what 
colours arc drawn when only one has been 
requested depends on which Paper colour the 
lines are drawn against. 

The first lines are two pixels apart whereas 
the lower lines arc three apart. As you see, the 
upper ones are usually in the same, requested, 
colour whereas the lower lines are most 
frequently different colours, I have Over 
Printed a block of the Ink colour to show 
further aspects of The effect. 

So thai you do not think thai this is a 
property' of drawing lines across a single 
character square, I have included four lines 
which are first an even number and then an 
odd number of pixels apart. Whenever the 
lines are an odd distance apart, two colours 
occur. Moreover, the earlier demonstration 
shows clearly that you can draw more than one 
Ink in a single character square. This h a fault 
though, and I can sec no way of drawing lines 
of a specified colour and position consistently. 
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THE BOOK YOU'VE 

BEEN 
WAITING 

FOR! 

Examines and explains 

every function 
on the ZX Spectrum 



Just £6.95 




Try this program from the book: 

5 PRPER 0; CLS : BORDER 

13 FOR Xs0 TO 255 

£0 PLOT X..0 

3© DRj4U OUER l;255-X*2,l.'5 

i® NEXT X 

53 FOR Y=0 TO 1"?5 

00 Plot & . y 

73 drrjj over 1,1 255 .. 1t5 -y *3 

SO NEXT Y: REM © -: ■ RUS ton 



Takes you through programming your ZX Spectrum from first principles 
right through to such things as defining your own graphics, MERGE, 
READ/DATA, SCREENS, POINT and DRAW. 
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User-defined graphics 
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New ZX81 Software 
from Sinclair 



A whole new range of software for 
the Sinclair ZX81 Personal Computer 
is now available - direct from Sinclair. 
Produced by ICL and Psion, these 
realty excellent cassettes cover 
games, education, and business/ 
household management. 

Some of the more elaborate pro- 
grams can only be run on aZX81 
augmented by the ZX 16K RAM pack. 
(The description of each cassette 
makes it clear what hardware is 
required.) The RAM pack provides 16- 
times more memory in one complete 
module, and simply plugs into the rear 
of a ZXS1. And the price has just been 
dramatically reduced to only £29.95, 

The Sinclair ZX Printer offer full 
alphanumeric^ and highly-sophisticated 
graphics, A special feature is COPY 
which prints out exactly what is on the 
whole TV screen without the need for 
further instructions. So now you can 
print out your results for a permanent 
record. The ZX Printer plugs into the 
rear of your ZX81, and you can 
connect a RAM pack as well 

Games 

Cassette G1: Super Programs 1 (ICL) 

Hardware required - ZX81, 

Price - £4.95 

Programs - Invasion from Jupiter. 

Skittles Magic Square. Doodle. Kim. 

Liquid Capacity. 

Description - Five games programs 

plus easy conversion between pints/ 

gallons and litres. 

Cassette G2: Super Programs 2 (ICL) 
Hardware required - ZX81. 
Price - £4.95. 

Programs - Rings around Saturn. 
Secret Code. Mindboggiing. Silhouette. 
Memory Test. Metric conversion. 
Description - Five games plus easy 
conversion between inches/feet/yards 
and centimetres/metres 



G3: Super Programs 3 (ICL) 
Hardware required- ZX81. 
Price - £4.95 

Programs - Train Race. Challenge. 
Secret Message. Mind that Meteor. 
Charade r Doodle , Cu rrency Convers ion. 
Description - Fives games plus currency 
conversion at will - for example, 
dollars to pounds. 

Csssstts G4: Super Programs 4 (ICL) 
Hardware required - ZX81 
Price - £4.95. 

Programs - Down Under. Submarines- 
Doodling with Graphics. The Invisible 
Invader Reaction. Petrol. 
Description - Five games plus easy 
conversion between miles per gallon 
and European fuel consumption figures. 
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Cassette G5i Super Programs 
Hardware required - ZX81 + 16K 
Price - £4.95. 

Programs - Martian Knock Out, 
Graffiti Find the Mate, 
Labyrinth. Drop a Brick- 
Continental. 
Description - Five 
games plus easy 
conversion 
between English and 
continental dress sizes. 

Cassette G6: 

Super Programs 6 (ICL) 

Hardware required- ZX81 + 16K 
Price - £4.95. 

Programs - Galactic Invasion, Journey 
into Danger. Create. Nine Hole Golf, 
Solitaire, Daylight Robbery. 
Description - Six games making full use 
of the ZX81S moving graphics capability. 




G7: Super Programs 7 (ICL) 
Hardware required - ZX81. 
Price. -£4.95. 

Programs - Racetrack. Chase. NIM. 
Tower of Hanoi. Docking the Spaceship. 
Golf. 

Description - Six games including the 
fascinating Tower of Hanoi problem. 

Cassette GS: Super Programs 8 (ICL) 

Hardware required -ZX81 + 16K RAM. 

Price - £4.95. 

Programs - Star Trail (plus blank tape on 

side 2). 

Description - Can you. as Captain 

Church of the UK spaceship Endeavour, 

rid the galaxy of the Klingon menace? 

Cassette G9: Biorhythms (ICL} 

Hardware required - ZX81 + 16K RAM 

Price - £695. 

Programs - What are Biorhythms? 

Your Biohythms. 

Description - When will you be at your 

peak (and trough) physically, 

emotionally, and intellectually? 

Cassette G10; Backgammon (Psion) 
Hardware required - ZX81 + 16K RAM. 
Price -£5.95 

Programs - Backgammon. Dice 
Description - A great program, using 
fast and efficient machine code, with 
graphics board, rolling dice, and doub- 
ling dice. The dice program can be 
used for any dice game. 

Cassette Gil: Chess (Psion) 
Hardware required - ZX81 + 16K RAM. 
Price - £6.95. 

Programs - Chess. Chess Clock. 
Description - Fast, efficient machine 
code, a graphic display of the board and 
pieces, plus six levels of ability, combine 
to make this one of the best chess pro- 
grams available. The Chess Clock 
program can be used at any time. 



Cassette 612: 

Fantasy Games (Psion) 

Hardware required - ZX81 (or ZX80 

with 8K BASIC ROM) + 16K RAM. 

Price - £4.75. 

Programs - Perilous Swamp. Sorcerer's 

island. 

Description - Perilous Swamp: rescue 

a beautiful princess from the evil wizard 

Sorcerer's Island: you're marooned. To 

escape, you'll probably need the help 

of the Grand Sorcerer, 

Cassette G13: 



(Psion) 

Hardware required- ZX81 + 16K RAM. 
Price - £3.95. 

Programs - Space Raiders. Bomber. 
Description - Space Raiders is the ZX81 
version of the popular pub game. 
Bomber: destroy a city before you hit a 
skyscraper. 

Cassette G14: Right Simulation (Psion) 

Hardware required - 2X81 + 16K RAM. 

Price - £5.95. 

Program - Flight Simulation (plus bJank 

tape on side 2). 

Description - Simulates a highly 

manoeuvrable light aircraft with full 

cont rol s, inst rumentat ion, a view through 

the cockpit window, and navigational 

aids, Happy landings! 

Education 

Cassette E1: Fun to Learn series - 
English Literature 1 (ICL] 
Hardware required - ZX81 + 16K RAM. 
Price - £6,95. 

Programs - Novelists. Authors. 
Description - Who wrote Robinson 
Crusoe"? Which novelist do you 
associate with Father Brown? 

Cassette E2: Fun to Learn series - 

English Literature 2 (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £6.95. 

Programs - Poets. Playwrights. Modem 

Authors. 

Description - Who wrote 'Song of the 

Shirt? Which playwright also played 

cricket for England? 





Cassette E3; Fun to Lawn 

series - Geography 1 (JCL) 
Hardware required - ZX81 + 
16K RAW, 
Price - £6.95. 
Programs - Towns in Fngland and 
Wales. Countriasand Capital of Europe. 
Description - The computer shows you 
a map and a list of towns. You locate 
the towns correctly. Or the computer 
challenges you to name a pinpointed 
location. 

Cassette E4: Fun to Learn series - 

History 1(ICL) 

Hardware required- ZXS1 + 16K RAM. 

Price- £6.95. 

Programs - Events in British History. 

British Monarchs. 

Description - From 1066 to 1981, find 

out when important events occurred. 

Recognise monarchs in an identity 

parade 

Cassette E5: Fun to Learn series - 

Mathematics 1 (ICL) 

Hardware required '- 2X81 + 16K RAM. 

Prfce-£6.95. 

Programs - Add it ion /Subtract! on. 

Multipiication/Division. 

Description - Questions and answers 

on basic mathematics at different 

levels of difficulty. 

Cassette E6; Fun to Learn series - 

Music 1 (ICL) 

Hardware required - ZX81 + 16K RAM 

Price - £6.95. 

Programs - Composers, Musicians. 

Description - Which instrument does 

James Galway play? Who composed 

'Peter Grimes'? 

Cassette E7 : Furt to Learn se ri e s - 

Inventions 1 (ICL) 

Hardware required - 2X81 + 16K R AM. 

Price - £6.95. 

Programs - Inventions before 1850. 

Inventions since 1850. 

Description - Who invented television? 

What was the 'dangerous Lucifer"? 

Cassette E8 : Fun to Learn series - 

Spelling 1 (ICL) 

Hardware required -ZX81 + 16K RAM. 

Price - £6,95 

Programs -Series A1-A15. Series B1-B15. 

Description - Listen to the word spoken 

on your tape recorder, then spell it out 

on your 2X81 300 words in total 

suitable for 6-11 year olds. 



Business/household 

Cassette B1 ; The Collector's Pack (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price - £9 95. 

Program - Colfectors Pack, plus blank 
tape or s ide 2 for pro g ram/data s to rage. 
Description - This comprehensive pro- 
gram should allow collectors (of stamps, 
coins etc.) to hold up to 400 records of 
up to 6 different items on one cassette. 
Keep your records up to date and 
sorted into order. 

Cassette B2 : The Club Record 

Controller (ICL) 

Hardware required - 2X61 + 16K RAM. 

Price - £9.95 

Program - Club Record Controller plus 

blank tape on side 2 for program/data 

storage. 

Description - Enables clubs to hold 

records of up to 100 members on one 

cassette. Allows for names, addresses, 

phone numbers plus five Jots of 

additional information - eg type of 

membership. 



Caaaette B3: VU-CALC (Psion) 
Hardware required- ZX81 + 16K RAM. 
Price - £7.95. 
Program - VU-CALC. 
Description - Turns your 2X81 into an 
immensely powerful analysis chart. 
VU-CALC constructs, generates and 
calculates large tables for applications 
such as financial analysis, budget 
sheets, and projections. Complete with 
full ins true I ions. 

Cassette B4: VU-RLE (Psion) 
Hardware required - 2X81 + 16K RAM. 
Price - £7.95. 

Programs-VU-FILE Examples. 
Description - A general-purpose infor* 
mation storage and retrieval program 
with emphasis on user-frrendliness and 
visual display. Use it to catalogue your 
collection, maintain records or club 
memberships, keep track of your 
accounts, or as a telephone directory. 

How to order 

Simply use the FREEPOST order 
form below and either enclose a 
cheque or give us your credit card 
number. Credit card holders can order 
by phone - simply call Camberley 
(0276) 66104 or 21282 during office 
hours. Either way, please allow up to 
28 days for delivery, and there's a 
14-day money-back option, of course. 

incilair- 
ZX8I 
SOFTWARE 

Sinclair Research Ltd, 

Stanhope Road, Camberley. Surrey. 

GU153PS. 

Tel: Camberley (0276) 66104 & 21282. 



To: Sinclair Research, FREEPOST. Camberley, Surrey, GU15 3BR 
Please send me the Items I have indicated below. 



Ol* 


Cassette 


Cnd* 


Item 

price 


Total 




Gi Super Programs 1 


30 


£4 95 




' 


G2 Super Programs 2 


31 


£495 






G3 : Super Prognmf 3 


32 


£4 9S 






G4- Super Program* d 


33 


£405 






GS Super Program* $ 


34 


£4 95 






G6 Stsper Program? 6 


35 


£4,95 






G7 SuperProflftrns? 


36 


£4.95 






G6 Super Programs a 


37 


£4.95 






G9- Btortiythmi 


38 


£fl 9S 






GlD BflCKjammqn 


33 


£595; 




Git Chew 


40: 


£5,95 




: G12 Faniasy Gomes 


-f 


£4.75 




G13: Space ftanJers & Bomrjer 


42 


£3.95 






GW: Flight Swwuistion 


43 


£S9S 






Et Enfl!.ihL!!«ra;uret 


44 


£395 





Qly 


Caeutte 


Codo 


Hem 

price 


Tot* 




E2- Englisri Uie*atur»2 


4E 


£695 






E3: Geogiphy i 


4fl 


£6JG 






E4 History T 


4? 


£6 95 






E5 MarhematiCil 


-19 


£6.95 






EB; Music i 


49 


£ti 95 






R-lmnntfofal 


BO 


£695 






E8: Spellinfl 1 


SI 


ea m 






B1 : Collector's Pack 


52 • £9 .95 






B2: Club R«oOfd Contra**? 


53 ] £9.95 






B3: VU-CALC 


54 


£7 95 






84 VU-FtLE 


55 


£7.95 






ZXlQKRAMpKK 


H 


£2995 






ZJC Printer 


27 


£5995 






Post A packing - 

oflty if or flenrig hartfwve 




£295 





TOTAL £ 



I enclose a cheque/postal order to Sinclair Research Ltd for £. 
Please charge my 'Access/Barclaycard/Trustcard no. 



*Ptease delete as applicable. 
Mr/Mrs/Mts$ I I i 1 1 1 I I 



Address I I I 1 I 1 I I I 



Mill I I I 



l_L 



I M ' M 



LA 



1 M M I I i i ! I i I 



I I I I [Ill 



M f I 1 1 I I t i I I f 



I M I I 1 I I I ! 1 



U- 



\ 
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CAN VOl" I-SCAI'E the Demon's Domain? You 
must find your way through A maze where you 
are confronted by all sorts of dangers- Unsav* 
oury characters and gruesome tesrs conspire to 
ensure that you never gain your freedom. 

The program is written with a master pro- 
gram and nine different subroutines. Bach 
subroutine counts as one danger. When Move 
is displayed in the top right-hand corner of the 
screen you move around the maze by using the 
cursor keys, 5 ro move left, 6 to move down, 7 
to move up, and 8 to move right. 

Demon's Domain can be made more fun by 
adding your own dangers. Here are a few hints 
if you want to customise the program. 

Line 520 indicates the number of danger 
routines in the program. At the moment the 
number is 9, one for each subroutine. There- 
fore, if another routine were added the 
number would have to be altered to 10. 

Each routine goes up in steps of 500. 1000 is 
ihc first routine, 1 500 the second and so on. 
Therefore, another routine must start at 500 
more than the last one. The last danger 
routine currently starts at 5000. 

The routine at line 50 gives quite a long 
delay, then clears rhe screen. This is useful 
when instructions are primed at the beginning 
of each routine. 

If a player passes the danger, he goes to 
either line 140 or line 200. Line 140 gives a 
delay, clears the screen, before going on to line 
200, If he fails to negotiate the danger he goes 
to line 9995. This is the lose routine. 



The program structure. 


Line 


Description 


2-40 


Initialise 


9080 


Delay subroutine 


100-140 


Print instructions 


200-290 


Print domain 


300-570 


Make move 




Check for a win 




Witch Edna routine 




Fall into an abyss routine 


1000-1170 The egotstical-goril la routine 


1500 1640 


Hail of barbs routine 


2000 2190 


The mad mathematician 


2500-2700 


The doors routine 


3000-3120 The CFUSher routine 


3500 3690 


The gruesome -gambler routine 


40004200 


Baron McOreacl routine 


4500-4fi70 The maniacal memory- tester 




routine 


5000-5260 


Demon -driver routine 


9995-9999 Lose routine 




% 

2 

3 

10 

60 



aim 



REM 
SLOU 
RflND 

LET R = ll 
LET B=0 
LET C-B 
GOTO 100 
FOR E=J TO 
NEXT E 
CLS 

RETURN 
PRINT 



'lONi Ci^lR 



300 



240 NEXT E 
25© PRINT 



FDR E = l 
PRINT " 




TO 4. 



NEXT E 
PRINT ' 



imm^^m^mmm 



ra- 



il© PRINT i^^/'THf SHORTEST 
OUTE HfiV NOT M ,, A BE THE BC5T/' 

120 PRINT , , , , , , "YOU MRY ONLY 
QUE NORTH SOUTH',, C« ETflST"," 



M 



300 PRINT RT #,S;" 

310 PRINT AT 0,25; 

320 XF IHKEY*<>"" THEN GOTO 320 

330 LET R*=INKEY* 

34.3 IF R.$<"6" OR R# :>"»'■ THEN GO 
TO 330 __ 

350 PRINT RT ©,SS;" ";RT R^B 



130 PRINT tttttt 
l_I_ YE UtiQ ENTER . '' 
14-0 GOSU0 50 
200 PRINT 
210 PRINT 



"fleflN&ON HOPE R 



MvNS CyMN 



36© 
37© 



i 20 "For e«i to 5 

230 PRINT " 



LET ft=R + f**> = **6"> - (R*a"7"J 

LET B*B+*R*-"S"1 
3S© PRINT RT fl,B; 
39© LET D=PEEK fPEEK 
PEEK 16399) 
39S IF D < > 136 THEN GOTO 53© 
4-00 PRINT "B" 



15393+256* 
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_ 




DOMAIN 



Once you have taken the 
first step on your journey 
through Demon's Domain 
there is no turning back — 
and only your wits and 
game-playing skills will 
save you from the gaping 
abyss which awaits all 
those who fail. The 
denizens of this sub- 
terranean realm will set 
you fiendish tasks and 
torment you with the hail 
of barbs and the crusher. 
Egotistical gorillas and mad 
mathematicians are ready 
and waiting for you. All 
hope abandon, ye who 
enter Joseph Nicholson's 
program for the 16K 
ZX-81. 



41® LET E=INT fRND#2> 

4.20 IF E-l THEN GOTO 500 

430 LET C^C+I 

4-4-© IF C<>5 THEN GOTO 310 

4-50 CLS 

4.60 PRINT "THE UICKED WITCH EON 
ft",,/'THIMKS THRT THE GAME HRS 8 
EEN" , , , "TOO EASY FOR YOU ^ANI> SEN 



D5 YOU" t , 
4-70 LET 






O THE 3 1 RR' 



4-60 LET 

4S5 LET C=0 

4-90 GOTO 14-0 

500 LET C=i0 

S10 CLS 

520 GOTO 1 INT 

530 CLS 

S4-0 IF D=0 THEU 

INTO RN ABYSS" 



<RND*9> *500> +1000 
PRINT "YOU FELL 



550 IF D-42 THEN PRINT "YOU HRV 
E ESCAPED FROM M ,,/ , DEMON5 DOHRIN 
.BUT NEXT TIME" , , , "YDU MAY NOT B 
E SO LUCKY." 
560 IF D*0 THEN SOTO 9995 
570 STOP 



1000 PRINT 

' iti 'TELL HIM HXS NAME", , , "OR 
DISMANTLED- " , ^ , "A FLASH OF L 



El 

IGHTNING' 



'REUERLS IT SRIEFLY. 



1010 GOSUB 50 

1020 LET E = INT (RN£>*+) 

1030 IF E«0 THEN LET A*="R(#*ALD" 

104-O IF E = l THEN LET R$= M UINSTON 

1050 IP E«£ THEN LET A*s"STANLEY 

1060 IF E=3 THEN LET fl$="SIDNEY" 

1070 PRINT RT ±0*RND,25*RND; fi$ 



1080 CLS 
1090 PRINT 



1100 INPUT B4 



UHAT IS HY NflHE ? J 



1110 PRINT 
1120 FOR E: 



THRT IS 
.1 TO SO 



1130 NEXT E 

1140 IF A$=B* THEN PRINT 

YOU PRE SPUED" 

1150 IF RJsBtTHEN GOTO 140 

1160 PRINT 'ifiagaiS RIPP. . .CROCK. , 



1170 
1500 

EEP 

1510 

1513 

1516 

1520 

1S30 

1540 

1550 

1560 

1570 

1560 

1S90 

PEEK 

1600 



1610 
1620 

1630 
1640 
2000 

UER" 

2010 

2020 

2030 

2040 

2050 

4-29) 

2060 

£070 

2080 

2090 

2100 

2110 

2120 



GOTO 
PRINT 
STILL 
FOR 
NEXT 
CLS 
PRINT 
FOR E 
FOR F 
PRINT 
NEXT 
NEXT 
PRINT 
LET E 
16399 
IF E = 

";trb 

IF E = 

IF E = 

PRINT 

GOTO 

PRINT 

•'YOU 



9995 

and net 

=1 TO 50 

E 



K 



RT 15 , 15; "'H" 
=0 TO 21 
= 1 TO 3 

AT E/RNO-fM;"//" 

r 

E 

RT 15,15; 
=PEEK (PEER 1639S+25S* 
) 
151 THEN PRINT RT 0,0; 

SOR 9+SOR 9+SOft 9 
151 THEN CLS 
151 THEN GOTO 200 

"SB" 

9995 



HAUI 



GOSUB 50 
LET R* = "" 

PRINT 



10 SECONDS TO RNS 



";AT 10,0; 

FOR E = l TO & 

LET R*=R*+CHRS t INT (RND«9) 

+ "+" 

PRINT R*tE*2-l TO E*21 ; 

NEXT E 

LET R*=A*+"0" 

PRINT RT 10,15; "a?" 

POKE 1&43&,255 

POKE 16437,255 

INPUT E . . , 

(continued on next page) 
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{continued from pfev/aus page/ 

2130 LET D = (6SS36- fPEEK 164.36+(2 

56 *PEEK 164-37,* ))/S8 

2140 PRINT AT 5,0; "THPT TOOK ";D 

: " SECONDS" 

gj-55 IF D^ ie THEN PRINT "HEUHOSS 

lf|^^g feH R».E THEN PRINT RT 

£170 I F URL R^-C.^E T HEN PRINT RT 

aiB©' if'u™ a* * " E or d>ib then g 

OTQ ©995 

2 190 GOTO 140 

as©© print 'tSH^HSSEB" ,,,, "BENIN 

D ONE IS R STARVING LION" 

£510 FOR E=0 TO 2 

2520 FOR Ds4 TO 11 __ 

2530 PRINT RT D , E*7+2; "OT&M" 

25*0 NEXT D 

2550 NEXT E 

2560 PRINT RT 13,0; "MSMhWd" 

3570 IF INKEY»<>"" THEN GOTO 257 



2580 LET AJslNKEVI 

2590 IF R*<"1" OR R*>"3" THEN GO 

TO 2580 

a&00 LET F=INT fRNO#3J 

2610 FOR E^e TO 2 

3620 FOR D*=* TO 11 

2B30 PRINT RT D,E*7+2 J ;" 

25d0 IF E** F RND D =7 THEN PRINT R 

T D,E*7+2, "fflBB" 

2550 NEXT t> 

2660 NEXT E 

2670 IF F+ H>VRL R* THg_N_PRINT A 

T 13,0; "BsrjaBggi^^siv^Kisf^F^fMTTMW^ 

9 

2GQ0 IFF+l=yRL fi* THEN PRINT RT 

13,. 0.; •Istasam CHOMP. - .MUNCH. . . " 
2690 IF F + IOURL R* THEN GOTO 3 4- 


2700 GOTO 9995 

3000 PRINT " iaj5^pMJMJBJ3 " . j 'Timi v 
ONE LETTER U ILL "STOP H IH f * ; RT 21- 




15. 

3010 LET R$=CHR* (INT fRND*26)+3 

O) 

3020 FOR E«2 TO 21 

3030 IF INKEY**?"" THEN GOTO 303 



304,0 LET B> = lNKey» 

3050 IF B*f"R" OR B*>"Z" THEN GO 

TO 3040 

3060 IF B*=fi* THEN GOTO 311 

30?0PRIKTflTE 

308 NEXT E 
309© PRINT RT 10,3; "YOU RRE CRUS 
HED , " , "^H" ; A*; " WOULD HRUE STOP 
PEO HIH" 
3100 GOTO 9995 
3110 PRINT RT E-1,0;"F 
CHR* (CODE R*+12e* 



EC- ^1"' 



312Q GOTO 14-0 

3500 PRINT 

■',,,-HAS THOUGHT OF 2 NUHBERS T 

-99) " , , , "YOU HRUE TO SAY IF YOU 

THINK THE " , ■ "SECOND NUMBER IS H 

IGHER OR LOUER" , , "THRN THE FIRST 

ONE," 
3510 GOSUB 80 

3520 LET D=INT (RND*99) +1 
3530 LET E=INT <RND*99)+1 
354-0 IF E=D THEN GOTO 3530 
3550 PRINT "THE FIRST NUMBER IS 
M iO*w"l» THE SECOND NUMBER HIGH 
ERtH> ■,,, "OR LOWER *L,\ 7" 
3560 IF INKEY* < > " M THEN GOTO 355 

3570 LET R*=INKEY* 

3580 IF R*<>"H" RND A#<>"L" THEN 

GOTO 3570 
3590 PRINT , ,"YGU THINK XT IS " j 

§600 IF R»o"H" THEN PRINT "ISHaSai 
6 10 IF Rt="L" THEN PRINT M-EU& 

3620 FOR F=l TO 50 

3630 NEXT F 

3640 PRINT , ,"XT IS ";E 

3650 IF E>D RND A*="M" OR E<D RN 

D R$="L" THEN GOTO 3680 

3660 PRINT , , "MURRRH YOU 

3670 GOTO 999S 



3660 PRINT , , "CURSES YOU IHHBH " 

3590 GOTO 140 

4000 PRINT " bfcljaVlg»JTM»l-U ? T^ '- . . . . »n 
HRLLENGES YOU TO R DUEL, " , t , TO 
3TRY RLIUE YOU MUST SHOOT", , , "HI 
M FIRST. PRESS ANY KEY TO SHOOT" 
4010 GOSUB 50 
4020 PRINT " BRRON 

YOU" 
4030 FOR F=l TO 7 „ 
4-04,0 PRINT RT 4 t 14.-F - f "H" ; TRB F + A 
4.; "B" 

4050 IF F-7 THEN GOTO 4100 
4060 FOR E=l TO 10 
4B70 NEXT E 

4.080 PRINT RT 4,14-F;" ";TBB F + l 
4j " " 

4090 NEXT F 
4-100 IF INKEY»<>"" THEN GOTO 419 



4.110 PRINT RT 0, 12; "S2?ESl" 

4.120 FOR F-l TO 5 

4.130 IF INKEY$<>"*' THEN GOTO 417 



4140 NEXT F 

4150 PRINT RT 4,3;" 

4160 GOTO 9995 

4170 PRINT RT 4,7;" 



JUDGE 



HE MHNlRC-flL HgMORy 



4180 GOTO 140 

4190 PRINT RT S , © ; ■ ■ HH'-fiM 

KILLS YOU" 

4200 GOTO 99Ct5 

4500 P RINT 

amH3" * j j "MEMORIZE THIS TO PACi 

FY HIM." 

4610 GOSUB 50 

4520 LET S=INT C5*RND+5J 

4530 LET R»="" 

4-54-0 PRINT "I HOPE YOU GET IT WR 

ONO" 

4-^S© FOR E»l TO D 

4.560 LET R*=R*+CHR* i 33 +25 *RND ) 

4-570 NEXT E 

4530 PRINT RT 1©,12;R* 

459© FOR E=l TO £#D+0,5*D**2 

4600 NEXT E 

4610 CLS 

4.620 PRINT "UHRT URS XT 7" 

46 30 INPUT B* 

4.6 4a IF R*<>B* THEN PRINT , ,,,B» 



4-650 PRINT ■ . . .flt."fiW-»iiil» 
4660 IF A*=B* THEN GOTO 14.0 
4670 GOTO 99 95 

50B0 PRINT " W-ttMlia fl-trtJ^r 1 . '-vn 
U HRUE TO DRIVE" "T* VOUR CAR ©ET 
UEEN THE FIRES OF " * , „ 'HELL , UITHO 
UT BURNING TO" ,,, "DERTH BY HXTTI 
NG THEM. " t , , "M TO HOVE LEFT,H TO 

HOUE RIGHT" 
5010 GOSUB 50 
5020 FOR D=0 TO 3 
5030 PRINT RT 0,10; "1 9" 
5040 NEXT D 

5050 LET E=PEEK 16396 +256 #PEEK 1 
6397+1 

5060 LET Fsl0 
5070 LET G=F+2 
5030 LET D=0 
5090 PRINT RT ©,F;"»";TRB lF+4> ; 



5100 LET FsF+INT f3*RND> -1 

511© IF F<© THEN LET F=0 

5120 IF Ft4>31 THEN LET F=27 

5130 LET G=G+ TINKEY* = "S'* AND G<3 

1) -CINKEY* = "5*' PthiD G>©> 

5160 SCROLL 

5170 PRINT RT 21,31;" " 

5180 IF PEEK TE+GJ i >8 THEN GOTO 

5200 

5190 GOTO 525© 

5200 PRINT RT 0,0; "B" 

5210 LET D=D+1 

5220 IF D<40 THEN GOTO 50 90 

3230 PRINT RT 21 J 10; *a3K§" 

5240 GOTO 140 

5250 PRINT RT 21,10; "YOU RRE fgaSI 

5260 GOTO 9995 

999S GOSUB 5(J 

SSSI ?gi N S„'i a 'S s SF s,aBaan " ■■" 

993 PRINT 



I 



999 NEXT E 
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21X81 

ECONOMIC KEYBOARD 

£11.95 

Individually handmade and Thoroughly tested before dispatch, 
unconventional but practical, 

A SINCLAIR USER'S ANSWER 
TO A SINCLAIR USER'S PROBLEM 

It's reliable, enjoyable and inexpensive; and it comes with a 
money-back guarantee if you don'i agree. 

Ii is NOT a full -sized rypewriTer keyboard wilh full-travel keys to be 
wired up in some way to your computer. 

tTiS: 
S1MPLICTY ITSELF TO ATTACH fitting direcdy onto Sinclair's 
flat keyboard 

NEAT AND UNOBTRUSIVE, in no way interesting with any 
other expansion 
SURE IN KEYSTROKE 
FAST AND EASY TO OPERATE 
ATTRACTIVE TO LOOK AT 

IT HAS: 
A SLIM BLACK BOARD with 
ENLARGED AND RAISED KEYS which are 
COLOUR- CO DEO AND EASY TO READ, and offers 
SWIFT LOCATION OF FUNCTIONS etc. 

MAKE YOUR ZX81 A REAL PLEASURE TO USE 
Send cheque/ P. 0- for £11.95 to: 

DAVID HEARTFORD 

91, High Street, Evesham, Worcs, 

WR11 4DT 



"The Lady 

Is Not 
For Turning" 

BUT AflE VOU7 

You *rfl P.M. and Chancellor of 'Gwi 8-rnwn' You must select the party 

you wish to represent and your AIM is io sto* in office lor as long as 

(KB3iW«. 

Yoo most control INFLATION and UNEMPLOYMENT. mjintBin the 

EXCHANGE RATE, introduce SOCIAL REFORMS and say POPULAR. The 

game rs split inio SECTORS: COUNTRY PROFILE; SHOPPING BASKET; 

BUDGET DAY (Al & i BJ; REFORM OPPORTUNITIES; and meet important 

•very 5 yfcirs ELECTION NIGHT. 

A fadiiiY exists to SAVE your gam* to continua later. 

The game is called GREAT BRITAIN LIMIT LO 

INHERITANCE; A 2 part game full of excitement, Prove your (irwveul 
acumen in PART 1 by investing wisely at (he stock and metal markets. I If 
desperate tor fund* Vy Ihe CASINO Of HORSE RACES]- Enler the world of 
BIG BUSINESS in PART 2. Fir>d the secret formula for PAHADSSE COLA: 
manufacture & market the drink and cope with STRIKES, FIRES, and 
FRAUDS. Your aim » to become a MILLIONAIRE. 

AROUND EUROPE )N 80 Hours; Race around 1 Europe collecting 
SOUVENIRS, avoiding RISKS, exchanging CURRENCIES etc lirvd. 2 
ptayer version) , 

ALL GAMES ARE AVAILABLE IMMEDIATELY ON iXSl 16K RAM. 

£4.95 Each; 2 for £8.25; All 3 on quality C80 F10 50 send for details 
of SPECIAL verswns for SBC & SPECTRUM. 

SIMON W KESSEL 

DEPT. Y, 

15 LYTHAM COURT. CARDWELL CRESCENT, 

SUNNINGHILL, BERKSHIRE. 

TEL. ASCOT 25179 



Ail games are fully guaranteed 



Fast servft& 



FLOPPY DISC DRIVES 



Single and Dual 40 track for BBC Micro 
CALL FOR BEST PRICES ! 

03(3(3 MICRO 

BBC COMPUTER MODEL * £299 + VAT 

BBC COMPUTER MODEL "B 1 £399 + WAT 

BBC COMPUTER WITH DISC £ Phone 




OTHER ITEMS AVAILABLE 
FOR THE BBC MICRO 

Books, cables Joy Slicks Cassette becfcs Dust Covers. 

Telete;^^AlJ^i)^H , . 

SEND FOR PRICE LIST 



SEIK0SHAGP-100A 




* DOT MATRIX PRINTER 
*8fl CHARACTERS FEB LINE 

* 30 CHARS SEC 

* FREEHI-fiESOHJTlDN DUMP OUT LISTJNG 



£195 f VAT Can £6 BBC Printer Cable £16 + VAT 



GG0MICRD 



SPACE WARP. 
BBCCHtSS, 



£11.50 

f.1 :i0 



BBCMULT1RLE. , . 
BBC BACKGAMMON 
BBC GOLF. ...... 

MtJNCHYMAN 

SNAPPER 

^DEFENDER . . . 



£35 00 
£ 8.00 
£ 7.00 
£ S.95 
£11.50 
£11.50 



1 1> 



1HV V ■■ H \aB&. L.VimT.'^HB - ■■■.'m. 



U3G3B MICRO 



MICRO UPGRADES 



RAM KITS: J«faf«lflG MoaelS lo32KfiAM 

SnM wtU) lullTMmg insertions. . s:?9 90 + VAT 

ANALOGUE KtTS: Suitable for riding Joysbcks. 

caiDBlJersetJC £1500 + VAT 

PRINTER INTERFACE £ I/O POUT: Enables a 
Cenlrpflic interlace printer lo&e attached . . £1G 00 + VAT 

MODEL ti TO MODEL 'W UPGRADE 

£89.00+ VAT (fitted) 

DISC EXPANSION PliOfl* 

DISC DRIVES , Plume 

COLOUR MONITORS £24900 + VAT 

Send Im deuis on other Hems cables, cassettes oiu^s 

srjlrwar* etc, 

WH Y NOT S END YOU R MACHINE TO US FOR 

UPGRADING? 



PRINTERS 



EPSON MXBO F/T3 - T ih printer rttomnwnitod for the 
BBC Mtcrocofnputet 

* OolMatruPrmter^^^^* Hi-ResolutnnGrajAlcs 

• flOCps sswtfLfc + Rj ifirectitfvaJ Pnrtimj 






w* 



#* 



igtfk 



EST 0(0438)65385 



Igl! 



Strviett 

wwtiiiiiri-rrr 



YOUR COMPUTER, AUGUST 1982 39 



INTERVIEW 



THE BU3NESS OF M 



A new recording star 
has emerged from the 
mists of the Mersey — 
Bug- Byte software has 
sold 500,000 cassette 
games already and 
doubles its sales every 
three months- Meirion 
Jones headed north to 
ask Tony Baden how he 
and Tony Milner turned 
a pastime into profit, 

\i ■ wosder Tony Baden looks smug 
— if you had turned a student bobby 
mm a million-pound business, in just 

over a year so would von. 

Two years ago he was studying 
Chemistry at Oxford when Tony 
Milner, a student in the next room, 
bought a ZX-80, They played with 
the machine and wrote a few pro- 
grams before noticing that no-one 
seemed to he selling ZX-80 software, 

A jfj classified advertisement paid 
dividends. To their surprise, the 40 
cassettes they had recorded were all 
sold in two weeks so one night in the 
pub [hey thought up a company 
name, sent off the £1 fee, and Bug- 
Byte was bom. 

Tony Baden freely admits they 
made mistakes earlv on. "We had 



'We had doubted our 

advertising and 

halved our sales' 



some problems but people seemed to 
be more tolerant in those days". The 
company developed into a relatively 
profitablc sideline white they con- 
tinued their studies, but they did not 
think a student accommodation 
address would sound very confi- 
dence-inspiring, so they used an 
address in Coventry where Tony 
Milner hailed from. 

As soon as they could acquire an 
Atom, the pair set about writing 
Acorn games. From the outside the 
operation was beginning to look pro- 
fessional "At first we pretended we 
were bigger than we were", Just 
before Christmas 1930 Bug-Byte's 
sales reach £150 in one week and the 
potential of the business became 
clear to them. 

Early in 1981, just months from 
the end of their College careers, the 




two Tonys gambled on placing a full 
page adveruvemenl for the XX-8G 
tapes. Unfortunately Oive Sinclair 
chose the same month to launch his 
new ZX-Sl; "We had doubled our 
advertising and halved our sales", 
admits Baden, 

The time had arrived for decisions. 
Undeterred by the advertising 
fiasco, they decided to become full- 
time partners in Bug-Byte when they 
left Oxford rather than pursue safe 
careers such as computer program- 
ming. "I'm glad I didn't", says Tony 
Baden. A third friend from Oxford 
was supposed to join them but "he 
never turned up". 



*/ wrote eight 

cassette games in 

one day once' 



Tony Baden wanted to set up shop 
in his home town, sr> they moved 
into the Albany, Old Hal! Street, 
Liverpool in July 1981. TheV 
quiddy developed games software 
for the ZX-81 . At first they produced 
alt the programs themselves: "T 
wrote eight in one day once", but 



gradually built up a team of outside 
programmers they could trust, who 
earned 20 percent royalties on sales 
of ; heir paints. 

Tony Baden has abandoned pro- 
gramming to concentrate on running 
the business, leaving Tony Milner to 
the joys of machine-code. The best- 
selling programs ate still originated 
inside the company, which now 
employs 12 people with an average 
age of 1 9 — including a programmer 
who is just 16. Games arc developed 
on Apples and then translated to fit 
particular machine*. 

Bug-Byte still contracts out for 
particular programs which it needs 
— say, an invader program for a new 
computer — and is interested in 
buying up innovative software ideas, 
for cash now rather than the royal- 
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AKING A MI1J0N 



ties Bug-Byte used 10 offer. At the 
moment Bug-Byte buys games from 
iboui 20 regulars but "we always 
need more programmers", 

Ac first Bji;-Evic had to labor- 
lousIv duplicate tapes but now after 
production of [iii- originals manuf- 
acture is subcontracted under stria 
control. "We arc so confident of the 
quality that we can guarantee our 
cassettes for a year — we don't get 
many returned", says Bjden. 

Bug-Byte is now selling 10 times 
as much as it was a year ago "Our 
sain double every three months". 
He claims that [he company ha* 
already sold 500,000 cassette games. 

He does not have a very high 
opinion of the hardware manufac- 
turers. "They've never really been 
helpful. We've had several problem* 
with Acorn — we're not too happy 
with the BBC Micro". Bug-Byre's 
BBC was full of bugs when it finally 
arrived, As for the Spectrum; 
"We've had four of them - three 
;,r - work 

"We ignored the Vic For a while", 
Tony Baden admits. He feared that 
Commodore with its experience 
gained on [he Pet would swamp [he 



' We've had tour 

Spectrums — three 

don't work* 



market with high-quality converted 
soft-ware. Commodore was surpris- 
ingly slow to produce an extensive 
range of software and when it mater- 
ialised the prices were high enough 
to allow independent software 
houses Co easily undercut them, 
Tony Baden is disappointed with the 
machine: "The Vic lias not made Ehc 
impression we expected", but he is 
looking forward w its successors, the 
Vic- 10 and Vic-40/64. 

Bug-Byte found it difficult to win 
Acorn approval for its software, and 
spent three months in fruitless 
negotiations with Sinclair to provide 
programs for the Spectrum, Now 
Sinclair plans to unleash a flood of 
500 programs on to the market start- 
ing with a Wdcsmt package which 
will be despatched with all new 
Spectrums from next week. Predict- 
ably Tony Baden is critical: "They 
ire doing it the wrong way". 

Baden believes that confidence 
must be created by building up a 
wide range of proven programs and 
then improving the packaging so 



that they look attractive enough to 
stand out on a shelf in a store. Soft- 
ware is moving out of the small 
advertisements and into your local 
shops. He compares his business 
with the record industry — it is no 
coincidence that Bug-Byte cassettes 
have acquired album-style covers. 
Tony Baden extols the virtues of 
"better advertising, better present- 
ation". He expects home computers 
to be sold in different shops from 
what you play in [hem — just as 
most record shops do not sell record 
players. Of course, chain stores will 
soon be selling both. 

The home-computer software busi- 
ness is losing its innocence. Bug- 
Byte now employs an advertising 
agency and is considering racy tele- 
vision and radio commercials. 

Baden has already signed up 100 
dealers and hopes to have 500 within 
two years. He claims that Bug-Byte 
"provides the best service and back- 
up dealers can find". Negotiations 
with High Street chainjtores to sell 
software over the counter are goinp 
well. Last Christmas despite a rogue 
batch of "2,000 rotten tapes" Bug- 
Byte did well. A major winter offen- 
sive is already planned, 

'This year with six months pre- 
paration, sales could be pheno- 
menal", says Baden, The hype, at 
least, is reminiscent of the record 



industry. With manufacturers launch- 
ing a new home computer every 
month for the foreseeable future, per- 
haps Tony Baden is not so rash in 
predicting that "every home will 
have one by the end of rtcsl year 1 *. 
The new Commodore* and the Acorn 
lilectron seem set to open up the 
market established by the ZX-80/SI, 
the Atom, the Spectrum and now the 
Dragon. Nevertheless he believes 
that buyers will need :o spend less to 
obtain the kind of machine they 
want. He cites the £50, 16K Bins- 
tone which will offer colour and 
sound. 

Tony Baden expects people to 
spend "more on software than on 
hardware — at least the cost of the 
machine every year. In the same way 
that you have a record collection 
which costs more than your record 
player". He does not think the com- 
puter manufacturers will satisfy the 
demand- "They've very distant, so 
wrapped up in. their hardware that 
they don't realise software is where 
it's at". 

Thc recent Atari advertising blitz 
on television seems to show ihat 
some manufacturers have become 
aware that "software, sells hard- 
ware". 

So far Bug-Byte has grown almost 
unnoticed into a major supplier of 
games software, without having to 






\ 




rely on loans or government grants. 
"Just the occasional overdraft". 
Now Bug-By tc is having to cope 
with the problems that success 
brings kt its wake. 

Baden hopes it will not be necev 
saiv to move too far from the 
Mersey: "I'd like to slay up here — I 



'Every home wilt 
have a computer by 
the end of next year' 



like Liverpool — but we may open a 
London office". He does not see 
why Companies who make anything 
to do with computers should have to 
be based around Cambridge or just 
off the M4 to be taken seriously: 
"Wc should be judged on our pro- 
ducts". 

One group that are taking Bug- 
Byte seriously are software pirates. 
Imitation may be the sineeresi form 
of flattery but it is not one that soft* 
ware publishers enjoy, Baden sees 
unauthorised copying of programs as 
a threat. Software libraries are now 
trying to exploit loophoes in the law 
to Operate a lending service with 
cassettes. 

Could you be trusted not to mafce a 
duplicate of a good game you had 
borrowed? Making it difficult to 
unlock the program does not help if 
a direct copy can be made on tape. 
Considering Tony Baden's regard 
for the record industry it should 
come as no surprise to hear that Bug- 
Byte is experimenting wiih tech- 
niques to make rerecording its own 
cassettes impossible, 

"Software sales will be worth 
billions over the next few years and 
we intend to be undisputed market 
leaders", says Baden. So far Bug- 
Byte has avoided serious software 
hut games alone should allow them 
plenty of scope in the immediate 
future. 

The company must be a niky 
target for a large group to take over. 
"I'm open to offers", quips Baden, 
"but have they got the expertise? — 1 
don't think so". 

Complete with natty waistcoat and 
an Osborne lying casually on a desk 
Tony Baden looks every inch a 
1980s' boy wonder, but has it been 
at the cost of the 24-hour grind des- 
cribed by sonie refugees from the 
micro industry? "No — I've enjoyed 
it. I don't work all night". 
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Your marksmanship will decide 
whether the duck has any more 
than just a sporting chance in 
David Prosser's shooting game 
for the unexpanded Vic. 

0UCK SHOOT is a semi-serious game for the 
utveKpanded Vic-20. The player enters an 
angle through which a gun is turned and then 
fired, The higher the angle entered, the less 
distance the shell will cover from the gun. The 
shell can be made to cover different distances 
by varying the angle. 

This can be an educational and recreational 
game. Young players become aware of the use 
of angles even chough ic is just a game to them. 
The program makes full use of colour graphics 
and accompanying sound effects. The 
behaviour Of the shells is not as straight- 
forward as at fust it may seem. 

When run, the program displays the title 
page while waning for the user to press the fl 
key. The computer, after producing a bleeping 
sound 10 times, will play a tune until the fl 
key is pressed at the appropriate time. 

After the fl key has been pressed, a picture 
appears of a duck and moon on the right-hand 
side of the screen. Each time the game is 
played the moon and duck appear in different 
positions. Occasionally the duck will be well 
over to the right and the moon well over to the 
left, thus with three shots it is quite easy. On 
other occasions the user will have to shoot 
very accurately for the moon may block the 
path of the shell to the duck. 

To score a point, the shell must hit the duck 
on the back. If the shell hits the duck any- 
where else, an appropriate sound is output 
followed by a comment at the top of the 
screen. The duck moves a random quantity of 
spaces. 

There are three shots to each game and five 
games are provided for. These can be changed 
easily by changing the lines indicated in the 
accompanying program documentation. If the 
shell hits the moon, the program automatically 
moves on to the next game, after producing 
some sound and graphics effects. 

Possible improvements to the program 
could be made by defining your Own graphics, 
with additional memory, to improve the detail. 
Instead of the present score system, you could 
amend it to take into account the quantity of 
shots which the player takes to hit the duck. 
Extra foul points could be implemented in 
case you shoot the moon. Those who feel the 
game b a little cruel, could change the duck 
into a battleship or something else. Sound 
effects and comments would have to be 
changed, but the bulk of the program would 
need no alterations. 

Lastly, sound effects could be changed 
including different tunes at the beginning and 
throughout. 

Line 300 has 8° characters in it, even 
though the Vie manual states only 88 are 
allowed per program line. This is achieved by 
replacing Print with its abbreviated form ?. 
Tills leaves four extra spaces at the end of the 
line, one of which is used for the extra 
character. If the line is now listed, the question 
mark is replaced by Print and the line uses up 
to 89 characters. By abbreviating in this way, 
much longer command lines can be created, 



Line 
006 

007 



010 



0T1 TO 016 



022 to 023 



Description 

This sets the original screen 
colour to red with a red border. 
This line sets up all the sound 
variable locations which are — V 
for the volume, S2 for the sound- 
box location, S3 being another 
sound box location arid finally 
MO which is the white- noise 
generator location. 
The purpose of this line is to 
Poke coloured blocks both at the 
top and the bottom of the- screen 
using logic Ands to do so. 
These lines are used to output 
the title page. 

Here, any key pressed while the 
music Is playing is reset and a 
count is set up which governs 
how many times fl flashes. 
These two lines flash fl while 
producing an accompanying 



GAMES 

DUCK 





3 REH DAVJD PRQSSER 
1 REM TU-4-5-32, 

l REH 

4 REH SHELDON HEATH, 

5 PEN 

£ PR I NT "IT P«E3SS?S.42 

7 V«368?a - S2-V-3 - S3=V-2 - HQ-V- i 

16 FORX-6T021 PGXE3$<^*X.<:xmD?>'P0KE7ia^X,l^P^^ 

tea -next 

1! F?lMT"r;o»»»ft|;i ■ pfriHT-'lWMKt BLCK SWO0T - 

12 PRIHT-JMIMI ' PRINT S»M»M FOR ■ PRINT "UMPM 



13 PRINT" Jippppi V-C-; 

t4 print- w c- :» :: 

15 PRINT" HMWMIM^-i; 



■ PRINT :»PPPPI 
> ROiSEP" PRINT* 
«" PRINT "ifrpuppi Pi 



■SHELDON HEPTH" 
PI | n " ■ PRINT "Spl 
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HOOT 



024 

026 
030 

035 




045 to 060 
070 



210 to 215 



415 



420 
500 

eoo 

615 



700 



bleeping sound to attract the 
user's attention. 

Line 24 scans the keyboard and 
Tests if the fl key has been 
pressed. 

The data pointer is reset so thai 
the tune can be played again. 
The quantity of games to be 
played is set by this line- 
In this line the screen and border 
colours arc changed to these 
used in the game, which is a 
green border end a purple 
screen. 

The shape of the moon and of 
the duck. 

Produces the rest of the piciuic. 
This line controls how many 
attempts the user has to shoot 
the duck. 

SP controls the intensity of The 
plot. The higher the intensity. 
the slower the pfot is. 
The angle at which the shell is 
fired is calculated here. 
This line is used to plot each shell 
m a different colour. 
TE is used as a logic variable so 
that if TE equals —1 the rest of 
the if Then statement is obeyed. 
If TE equals then it is not. 
This line works out the user's 
score in the form of a percentage 
so that the user can control and 
alter the amount of games. 
These line flash the Y and the M 
on and off while also outputting 
a bleeping sound. 
The colour of the duck's tail is 
Changed three times, after the 
shell has hit it. 

if the shell hits the duck on the 
nose or on the chest, the output 
is the seme, the beak fleshes on 
and off. If the shell hits the duck 
in ihe chest, then PO, the 
position, needs to have 22 sub- 
tracted to set PO to the position 
directly below the beak. 
This line causes the duck's beak 
to flash. 

This subroutine plays a tune. 
Subroutine to move the duck. 
Another line using logic If T2 
equals —1 then the line is 
obeyed otherwise the rest Of Th? 
line is ignored. 

This line makes the screen 
shake. 



it" PRI«7-j«*«ES$ <Fl> TO BEGIN. 
213 P0KEV. 13 

2i poke 190,0 FORO-iToie 

22 PRINT IIIHHIIiMllll^ F] >«" ! PCKES3, 225 FORK- ITO150 i NEXT i PftlNT'NIIIIUIIUI 
I<F1> - 

23 PQ«£S3,0 FCRDE-1TO150 NEXT 

24 OETflf: lFfif»CHft* : Ci33>TH&t27 
£5 NEXTO 

2.5 josuB saa: myoai 

30 F0RCFre»]TC3 

35 PR I NT -;w POKE JESTS', 77 

40 f»*-a*WS*Mlil|«)ffliB"' Uy*=""T3STfi *4Ul9l W F/>ftNTJ(l>«ll+9 P2K-fiNTKl>*0+H 

45 PRlNTL£FTf<CD#,19), IMIMiirf »i|«r ■llllir *** a :pRINT"»WX-; 

50 PPlNT'IiS 5 ff"; 

55 FPJNT-T|-LEFTfCCR#>P2K>I»U» 

60 PRIHT-»fflqOQ"LEFTJ<CR*,PZ>r« 

<>5 POKEY- 15 

7D FDRATTEMPT-1TQ3 

T5 PRJr(T-« 

60 INPUT*3*MGLE (20-98) ", AN 

35 IFRN<2&DF*?0»THEN75 

50 POKEM0,13« FORJJE-1TO200 «XTPOKEHO,d 

35 rF*N>86THEHTE— 1 

100 rg^i-an sp-floae* 

105 *ttJ=R&/6. 42598497 
119 FORV-0TO22STEPSP 

111 Y=20»SIN<X/flN> 

112 P0KES3.231+Y-POKEV, 15-.£S«Y 

113 W22-Y 

114 1FY>22THEN17B 

115 V-fMT<¥> Y-22*Y 

126 PC«7630+.<'+Y C=30728+PO 
i 25 I FPEEK f P0 > -32QRPEEK < POj J -46THEN 1 60 
130 FCKES3,0- IFXaiflNBV>33eTHEHl?e 
135 IFV<33OTHEN250 

HO JFP£EK(P0>-254GRFEEKcPO>-22STHEN4®e 
145 fFPEEK<P0)=l23TH£N335 
150 IFPeEKfP0J-i&eTH£N23l 
155 GOTO180 

160 P0KE£, ATTEMPT P0KEPO,46 
165 HEXT 
ira POKE53,0 

175 IFTETHEUPPIMT"*! VOU SHOT YOURSELF M *" : TE=0 : GOTO700 
180 HEX TftT TEMPT 
190 NEKTOHME 

J 35 FOfHE=lTOlOe0 NOmPftlNTVM- POKE36S79, 42; PRINT "dsirtWWWiCOPE nw 
I?7 PERC£Ht»W/COflhE-lJ*t00 

260 PRINT- YOU l*VE SCORED " FR1MT"»»NMGWP£RCENT'X" 

210 POKEV. 15 F0RQ»1T05 PPIWTLEFTf(CM,l5>"*»»Bf«THER W\&W&W*>?" f P9I<£S3,225 
212 FO*?Be*lTOl50:NeXT : PO»CES3,0 Pf I>IT-|MMMH- 
215 F0RBe*:T0l5eNF.VTDe.O FOKE198,0 
21b GETR* IFW-'THENZje 
217 IFM-"VTH£NRUIH 
21© IFfl*O*N"T*«H210 
219 EMB 

231 pRlWT-(« DEAD!' 

255 PRlNTLEFT*<CD*,14> H »iMR,I.P.I«itliP -fflil, fill I fill I ' 
540 6OSUB5e0 : HU-NU+l 
545 OOTO1?0 
J5fi FQKEV,15 

25? [rp:.-P2^>-3flNDPK-P2%C3TlO* 5 fttHT"4* IT'S GONMA HIT ME M ■" FDRDE-JTQiSeO * 
XT -72— I 5OSVBfi00 
380 F0RX-5TO1* PRIMTLEFT*CCW-X>LEFTt(CR*,R^>™ * HI Ml till -L£FT*(Crj*,X+l>LEFT* 

■ Cfff * pv ym 

365 P0XE53,K+237 FuRBe»lTO20t€XTI)£ 
310 UEXT 

315 POKES3,0 

316 PRINT 11 *** H I S S £ £ ■ ■ 

328 P0t;£N0,l&e F0RL-1T0I F0RH-9T0&STEP-J POKE V,M= FORM- lTOTS-HEXTN 

325 rCXTtt.U R0KEHO,0PukE53.0 

330 GOTO190 

335 PRINT"** CHEEKY!! 

340 POKEY, 15 FCRL= 149TO220STEP. 7 i P0KES2, L HEXTL FORL* 128TO200 P0KE52, L NEXTL 

345 FO«L-2e0TOl2S$TEP-: POK£S2,LHE}{Tt. : POKES2,0 

350 FOR1-0TO2 POK£C, 1- FORMUftV=ITO500:»eHTl€LflY:NEXT 

355 OOSUB600 0OT0 170 

4M PPlr*T"«tf U C H i ! 

iBS PyKEV, 15 pr> ES2,i4B FORre=iTO200 HEXTDE POKE^,0=fOfiK-iTO^-r«xri>E 

410 PPKES2. 128 FORDE»lTCH50MEXTDEPOKESi2>8 

415 IFP£EH<P0>"223THEHP0=PO-22 

429 FOP I - 1 T03 P0KERC , 225 F0RU£LfrY= J T0S99 : NEXT ■ POKEP0 - 254 FQRDELRY* 1 TO50© : (CXTDE 
LAY j JC ;-;T 

+25 &OSUB60O GOTO 179 

50i3 RESTORE 

501 POKEV.IS 

505 FORM- 1T026+EX- README 

515 PCKES2.N POKES?, H 

520 FORCE- 1T0&*63 neKTDE 

525 PCMt£S2,0POKES3-e F0RJje-lT05*rj I«XTIJ£ 

530 HEXTTJ: RETURN 

535 DflTfll87,4, 107,4,201,2,201 ,4,201 ,2- 195-2. 155,2,183,2, 163^2, 175^, 163, 1* 175*1 
,163,2 

540 QftTflliS5,2 J 195,2,201,2, 195,2,163,2, 163, 3. 175,1. 183-2, 183, 2, 175,2, 175*2,163,6 
,9,12 

£00 FRIHTLEFT*(CD»,2IJLEFT*<CR*.P2K)"T UNI T" 

*05 131 = 1 

610 IFP2X:>15TH£HBJ=-1 

615 IFT2THEHT2=0 P2K=P£!i+Di*4 GOT0625 

62© P23B-F2X4 D I *RHTJ '. I > *4 

625 RRIrrrLEFTf^CRJr.PSiJlXJ* RETURN 

r©0 POKEV -15 F0R>:- iSTOeSTEP-. 3 PQKE3SS80, RKlK 1 >*3+l 1 s P0KE36001 , P-Hfl< 1 >*2*37 FOKE 
U0. 160+^ _ 

701 F0PDE*1TO1OMEXTDC»X POKEMO,0 6OTO190 
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complete Sinclair ZX81 
BASIC CQUrse 

ai lost, a cortipr enonjive totf for yaw 
Singfa* 2X9Mne complete 6AS»C Course i 
a manual wnteh wm mmedoiety become 
on indnperisibie work at reference tor an 
VOL* ZX&1 programming 

Whether you have never done ony 
r^ogramming Of wnetnei you &$ on 
experienced mooconripufef user, the 
Complete BASIC Course *n[! pf oviae 
00 mvakjabfe o*3 

Not Only 10 programs for the 
Sinclair ZXB1: IK — 

Not only ou&t JO programs, Hon* OrCade 
games to the final chaSenging Ofa^Wi 
playing program, which <j« fit into the 
unexpended ik Srrdai* Zxai but also notes 
on now these cuograms were wntien and 
special iipji Great vcrtue! 

Machine Language 
Programming Made Simple far 
the Sinclair — 
A complete oegtnner's guide to the 
Computer's own language - 260 mocnme 
language fiflochme language progr oms 
enable you to save on memory ona 
Ivptcafy gtve you program* rnol fun 10-30 
imes taste* ir>an BASIC programs. 

zxsi ROM Disassembly Part A 

Tftij oook u fof me programmer that needs 
complete answer* oeout the Zxbi Dt 
Logan nas exormned ai rouimes m the ROM 
ona here he comments on eoch one ir 
cowers oS &OM locations from OOOOH to 
Of 54H and nctuOes C* functions except far 
the routines usea m tne rsoating pant 
cotcukjtor 

urtderstondmg Your zXfll ROM 
A tuiiliont gude taf more experienced 
progrorrwtws by L> ion Logan, tnts oooit 
illustrates ire Stncltw's awn ooefating 
system ana now you can. use 11 



ftie Eucniial 

lot I ware Company 



We are pleased to announce 
the opening of our new shop at 
the TECHNICAL LEISURE CENTRE, 
1, GKANGEWAY, KILGURN, 
LONDON, NW6. 





Come and 
see our 
exciting 
range for 
ZXSI , TRS80 
VIDEO GENIE 



OUR GREAT 

NEW 
CATALOGUE 

IS NOW 
AVAILABLE 



I Orders 1c 
Th* EtMflllal Software Company. Oept BT 

1 lV.sc onll Lrd ; 

I 47 Brunswick Centre. London WCiN 1Af 

NAME; 



SEND S.A.E.i 



I 

'ADDRESS: 
I 



I 



Pot! code . 



Trie Compare 

Si nc ri 1 r ZX 6 1 8 ASlC Course C1 ? SO □ 

Basic Cog's* 

Programs en Cassette £ 250 □ 

Sinclair ZX &1 FtOMOisassemeiy 

P*1 A - D0O0H-OFS-IH £ T 00 CD 

Not Only 30 Programs'Si^lair 

zxot ik e eftsa 

Mjrctima Language 

Programming MaG* Simply £ 8 95 f*1 
UnderitSfnJ.no Vouf ZX 81 ROM £ 1.95 □ 
Postage and PncKing £ TO 
Remittance enclosed 





<s? 



3-0 means that as you wander through the mazes and buildings, a full screen 
graphic display constantly shows your position In a perspective format as 
though you were actually there! This 'rat's eye" h view adds an entirefy new 
dimension to adventure, 

English language commands can be entered at any time to manipulate your 
environment. The command sets are extensive and sophisticated. 
Deathmaze 5000 and Labyrinth allow the traditional one and two word 
commands. Asylum incorporates our Advanced Language interpreter 
(All), which allows full sentence input. Deathman and Labyrinth consist 
of over 550 locations! Asyl urn tops 1 200 locations! 
Oeathmaze 5000 places you on the Asylum places you on a cot in a 
top floor of a five storey building. 



Labyrinth places you in a maze of 
gigantic proportions. Sutyou are not 
alone! A minotaur searches for you, 
seeking a grisly meal. You must find 
weapons, spells, and treasures. 
You must deal with ghosts and cave 
gnomes. You must avoid the 
minotaur until the moment is right for 
the final battle. tapee.Q 95 



Each floor is a maze of twisting 
passageways. Floors are 
connected by elevators and open 
pits. You have but one goal. 
ESCAPE ALIVEl Where is the only 
door out of this nightmare? 
Monsters, bats, mad dogs, hunger, 
and many more horrors plague your 
every step as you struggle to 



small room. Periodically, a janitor 
lobs a hand-grenade through the 
window of your locked door. What 
you do next could mean survival and 
escape! It could also mean 
permanent residence in the home 
for Dealhmaze survivors! To leave, 
you will have to deal with guards, 
fellow survivors, doctors, the 
infamous Crazed Carpenter, and 
much, much more. Don't expect to 

TAPE £12 



escape. TAPEC10 95 

THETsSEFrTiAl^onWARECOlvi^ gel Out any time soon! 
(Viscounti Ltd.] 
47 Brunswick Centre, London WC1N lAF 5 -*™"^ 



nave j, 



ftws* sent) me vou' se'T*j?e cjukjgur i 



. f- --.-_,- or-ip ;.■'-' 



Ar*Jrr\t . 



» tnclcH m ehwiu< pe*.M»oji*r>1i>»i 



PnNtciX*^ . 



ic4jS.7TJcikvH h [ucLmgl 
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TAURUS COMPUTER DESIGN 



jMilL Ou' SPECTFIUV garr^s ire row *-.dria&* ihAwi»rtfi*»0. Atom*. 

f L-G*rt*.*e,} 

SPECTRUM ut.li:i»i KiiUbrt voon WM* Tor DHniv 
protJuci rang* re Bur ZX41 «sas 'dTowi 




TAURUS Btt f»HQMCAHt> 

» Fill* fnmriori' tcace W-MJ* 

* Housed wvlhifi ZX51 caw -e*ty jrn UlUJiOfl 

- Lmkjflt^jtit. JK PHOM-1* RAM flf StJWWI OZ732) 

* KM* ham* lar TAUPUS SOLI SOFTVuAflE " 

TAURUS 1W RAMH4CX 

* UMf iwncNK* : Moo* * <{K RAM v «K RAW-iK. pftow (ffl 6) 

: MMd B UK RAM Of 12* RAM UK FROM \2T3i:- 

* Flcai&lG t^inrtci^H^T 1^ 2X81 — cljnmBlcs mrmQfy w%40ut 
■ fiug<r»J wrmnjchan— ^«3*#n r^> quiiiiy tiwjyt 

* W**l horn* (Of TAyftUS SOLID SOFTWAHE' 



TAURUS MACHINE. -CODE MONITOR 

■ 1ft IdW utility eormrurKli 

* Of*mit*d tor OtrrtepAQ ind 1*il=?iQ ir«cMin* MS* 

• Avttlbi* U TAURUS SOLID 5D*TWAR£' on all TAURU5MfifWWp<WJi*«l 

«A^gji*iii«Ba« n:im i n i 



* Al MrhOfl 1 -MACHINt CODE DISASSEMBLE* 

• Displays *Jdi*=la her ~sVuffl'0« bytsa. SOuttt 

• S*nd»nJ X-90» mnpnOniqj 
*HcUiiKBjurnniriflv *i;n jpwiu* 30*ew*s 

♦ A.i: j-Ji Jtt .■■• BMMflt 



opawics editor 

■ Uit* vQui o*n crunoar shapes— *fHi*ir*r you **H' 

• |nCAld»»rOutin»leriWTEhirig Chaf»Cr JtlS 

• Antbt* ** TAURUS SOLID SOFTWWEt 

MACHINE-CODE ASSEMBLER 

• SundanQ Z-W mnemonics 

» 0*nm*ed for ZX&l ht!ybo»r8 i*>»j1 

■ Us> In S££ uw «Wfin>t*B IMivli 

■ A-.*. JW» « TA(J*HJS SOLID SOFTWWf; < 



FnODUCT imuun* 









M i 






B3 
UjfllWM (TSO 

apvEMW - 



S«nd Ic Se'j is or clroqu* witti 
order lo 

TAURUS CQMPUTEfl DESIGN 
47 High Sbwl. Burdock. 
Hertfordshire SG7 66G 
T«taut»nt Batdock (H*I) «DH0 




V MEM GOBBLE YOUR WAY AROUND THE MAZE 
SV-JYICIV WHILE THE 4 X-MEN LEAVE THEIH 

DEN AND TRY TO CATCH YOU. GOBBLE 

UP A STAR AND IT'S YOUR TURN TO CATCH 

THEM. 

CONTINUOUS SCORING, HIGH SCORE, 

BONUSES OFFERED, 3 LIVES. 

TRAP SURROUND YOUR OPPONENT (COMPUTER OR 
I ru+r HuMAm BEFORE HE SURROUNDS YOU. 

12 VARIATIONS. 

Ml IMT A MAZE GAME FOR ONE OR TWO 
1-11*11 I playERS WITH 48 VARIATIONS 

AND 30 FULL SCREEN MAZES 1N 

ONLY 5K, 

UFO PLENTY OF ACTION IN THIS HIGHLY 
ADDICTIVE SHOOTING GAME. 



£4.95 



PER GAME 
ON CASSETTE 



RQBpi 

SO FTWARE 



ALL GAMES IN 
MACHINE CODE 



13 CHERRY BOUNDS RD 
GIRTON 

CAMBRIDGE CB3 CUT 
TELEPHONE 
CAMBRIDGE 277364 

EVENINGS * WEEKEWQS 



ZX Spectrum 

20 Programs £6.95 

The ZX Spectrum has brought advanced 
computing power into your home, The 
Cambridge Colour Collection, a book of 
20 programs, is all you need to make it 
come alive. 

Wo experience required. Simply enter the 
programs from the book or load them from tape 
(£2.95 extra) and run. 

Amazing effects. All programs are fully 
animated using hi-res graphics, colour and sound 
wherever possible. 

Entirely original. None of these programs has 
ever been published before. 
Proven Quality. The author already has 30,000 
satisfied purchasers of his book of ZX81 programs. 

Hours of entertainment 

• Lunar Landing. Control the angle of descent 
and jet thrust to steer the lunar module to a safe 
landing on the moon's surface. 

• Maze. Find your way out from the centre of a 
random maze. 

• Android Nim. Play the Spectrum at the 
ancient game of Nim using creatures from outer- 
space. 

• Bio rhythms. Plot the cycles of your 
Emotional, Intellectual and Physical activity. 
Some would say this is not a game at all. 

Improve your mind 

A Morse. A complete morse-code training kit. 
This program will take a complete beginner to 
R.A.E. proficiency. 

• Maths, Adjustable to various levels, this 
program is an invaluable aid to anyone trying to 
improve their arithmetic. 

Run your life more efficiently 

• Home Accounts, Keeping track of your 
finances with this easy*to-use program will 
enable you to see at a glance where the money 
goes and plan your spending more effectively. 

• Telephone Address Pad. Instant access to 
many pages of information, 

• Calendar. Displays a 3 month calendar past 
or future, ideal for planning or tracing past 
events. 

ORDER FORM: 

Send Cheque or P.O. with order to:~ 

Dept. C. Richard Francis Altwasser. 22 Foxhollow, Bar Hill, 

Cambridge CB3 SEP 

Pl&ase send me 

D Copies Cambridge Colour Collection Book only £6,95 each, 

D Copies Cambridge Colour Collection Book & Cassette 

£9.90 each 

Name:_ 



Address:. 
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William Masefieid's ZX-81 
program effectively simulates 
the spread of disease and the 
predator-prey relationship, 

A NUMBER OF programs have been published, 
based on Life, in which a colony of cells U 
made to proliferate and ultimately die off 
None That I have seen does much more than 
this. Yet with a little extra programming, it is 
possible to use the basic concept of Life to 
create a series of ecological and epidemio- 
logical models which, while not being perfect, 
can be used in a classroom to illustrate some of 
the elementary concepts in ecology. 

The first model deals with the spread of a 
disease in t say, a woodland plantation, and the 
second models the predator- prey relationship, 
with spiders and flies as the protagonists. 

Taking the first model, the program asks for 
the initial number of normal, healthy trees in 
the plantation — a maximum of 100 — then 
rhe number of trees ihat may be immune ro 
the disease — a maximum of 100 less the 
number of healthy normal trees — and finally 
the number of diseased trees — 100 less the 
sum of the other trees. 



The program then plants these trees 
randomly in a 10-by-lO matrix, using a 
different symbol for each kind of individual , 
The matrix is then displayed within a black 
border and the numbers of each kind printed 
alongside, together with the cycle number, 
which will be zero at the start — see figure 1 . 

On keying Newline, the first cycle is 
initiated. What the program does now is to 
interrogate each cell of the matrix in turn to 
find out what kind of tree, if any, occupies it, 
and what its neighbours are on the north, 
south, east and west sides. 

For our purposes, the diagonal neighbours 
are not considered near enough to have any 
influence. 

This is where the ideas borrowed from Life 
play a role: if the number of neighbours of a 
normal or immune tree are three or four, then 
the tree is overcrowded and dies; its matrix 
cell is reset to zero; if the number of neigh- 
bours is less than two, then the normal and 
immune trees reproduce — that is, a new tree 
of the same kind is placed at random in an 
empty cell of the matrix. 

However, if the cell being interrogated is 



spread to a random matrix cell. Should that 
cell be empty or occupied by an immune tree, 
nothing happens, but if the cell has a normal 
tree, then that tree becomes diseased. Finally, 
diseased trees have a limited life-span, dying 
off after four cycles, whether overcrowded or 
not. 

After interrogation of all the cells of the 
field, the new state of affairs is displayed, 
together with the counts of normal, immune 
and diseased trees in the field. These numbers 
arc also stored for later display in histogram 
and tabular forms. The cycle is now repeated 
as many times as necessary until the disease 
dies out — which it will not do if there are no 
immune trees to start with, in which case the 
disease becomes endemic, 

Figures 2 and 3 show the position after 10 
and 20 cycles and figure 4 the final field for a 
run which started with 50 normal, 10 immune 
and five diseased trees. Obviously, the number 
of cycles will depend on the starting con- 
ditions, and on the randomness of the propag- 
ation process, but the general trend is always 
the same. 

After cycling for the required time, the 



occupied by a diseased tree, the disease is results of the experiment can be displayed as a 



cacxBc^ 



MODELUK5 



B REM ECOLOSICBL EXPER IW1HTS . 

B- n«i eofvmcHT u.ft. nflserieLo 
1963 
10 CLERR 
15 CLS 

30 PBINT TAB 5,; "ECOLOGICAL MP 
CRTI-IENTS" 
3B PRINT 
40 PRINT Tf,b t»j 



38 PRINT 
SB PRINT 



1 spread or otsepser in 

UOODLOMb Pk PNTftT rc 



74 PRINT 
N":TRB 90: "fl" 

78 PRINT 

09 PRINT "SPIDERS AhtO FLIES" 

49 POINT " (PREDATOR RNO PREY 

* ".TUB 36: "B" 
\?et INPUT O* 

tss oxn P(iao) 
ia» cls 

136 LET N»i PRESS NEUL.XNe To CO 
NT XNUE *' 

14-9 IF P.S_"R" THEN GOTO 10S0 
iSa IF R«v"B - THEN COTO 3090 

17B STOP 



aee rem 

210 PRE 

"; AT 3.1' 

";pt u,n 
STQfirtRrt, T 



rvri_E no. 

■J- 






1 rOR TfiauLRTeo res 
Tb, e, for heu experiment , 

FOR PROGPRH. INDEX" 



H FORHI 
L>L 

r 



330 FOR 1-3 TD 12 
__5+0 PRINT RT Sjl;"" 

ase next i 

ase FOR 1-4, TD 13 
*70 PRINT AT I C, I 

300 NEXT X 

B06 r>«INT nr 

39« RCTU PH 

30 REM 

.lie FOR Trl TO 

3BB L.ET H|U^ 

330 LET Ailtll«l.e 

340 NEXT I 

300 PETUF 

1009 REM 

10 9,0 CLS 



■;«T 14, l; " — 



;AT 1,13* 



,0 ; B* 



nae print 

lies PRINT 

1130 print n* 
11+0 IKTPUT A* 

use i* pj 



13 34 cosub 20 e 

1330 OIM NCJ200) 

l!ia 6IM H(SQS) 

issa Din o(ioa> 

1300 FDR j-1 TO N 

137« LET R-INT {RNDtlBBtl) »10 

1PSB IF R1R1 «>V THEN COTO 1S70 

1396 LET P(R1 =lt 

13et NEXT J 

13 1S IF H»4 THEN COTO 1380 

1328 FDR J«l TO H 

1338 LET ft«INT <PN&*10»+1> *10 

1919 IF R(P> n4 THCW GOTO 1334 

1358 let Bifti-i? 

1368 NEXT J 

1370 II* &«0 THEN GOTO 1*30 

13B8 FOP J»l TO D 

13 98 LET PilMT { RND t 100* 1 > +10 

14 88 If ft IP) 4>-0 THEN GOTO 1304 
141,0 LET ft(P)»13 

1430 NEXT J 

1430 LET C-l 

1431 GKUB 1435 

1432 GOTO 1SZB 
14 35 LET Io.ll 
143S LET N=tB 
14 37 LET N-,0 
1430 LET fr-.0 

1440 FOR J"* TO 13 

1445 FOR tt"3 TD 18 

1+50 IF H(I>-11 THRfcl PPKO RT J, 

lisS ItF ftfll-12 THEN PRINT PT J, 

lift* %* Pill *13 THEH PRINT BT J, 

14,65 IF ftlIl-0 THEN PRINT HT iJ,K 



PT 0,36; 



J 5& 



SPBtftD OF DX SENSE I 



ENTER HO, OF Ntiftnfli 
TREES <HRX. 1001"; 



N 

M 



iaaa let b*= 
n n unnDL.RMD- 

1030 PRINT fit 
1035 PRINT 
1040 PRINT 
HEALTHY 
10S0 INPUT 
1000 PR TNT 
106O PRINT 
1070 PRINT 
IHRX. "; 100 -N. 

ieee input m 

1000 PRINT H 

X09S PRINT 

1100 PRINT "HO. OF OISERSED TREE 

S IMHX.". ibb-n-h: "J "j 
1110 INPUT O 



UTS TF srTI.il THEN LET N-N + l 

14-73 IF Alii >ia THEN LET H=M + 1 

1+00 IF mil !1H THEN LET D=D.l 

uaa LET M ICl -N 

140+ LET H ICJ »M 

1 + 06 LET OlCl -C- 

1440 LET JbI+1 

1500 NEXT K. 

IS IB NEXT J 

ISIS RETURN 

15J2B PRINT RT 3 . 2+ , C - 1 , f)T S,I6; 

O NQRIinL "; N; RT 6 , IB; '"■ XHHUNE 

";H;flT 7. IS; "B OISE 

1S3B INPUT ft* 



ftafc 



;0 



*NO. 



OF IHMUNE TREES 



1SA0 IF Ft*' 

1SS4 ir ft*-- 

1SS0 IF At* 

1S70 IF fl»"' 

1080 IF ft*«- 

1090 5TOP b 

lea tten 



THEN COTO 1B00 



TflEW GOTO 3300 

THEN COTO 1000 

THEN GOTO 1909 

THEN GOTO IB 



« 



tl4 LETT N = 
IftiB LET M<0 



16 30 LET O«0 

1640 PRINT RT S>S6; 

-j ht ■?, as; " 

1650 FOR 1*11 TO 110 
1004 IF fl{JU9 THEN QOTO 1700 
1070 LET YalNT (R(I-1CI! /1PJ+INT 
in (ItLOl /1B> 4-INT (HII-ll/lPlttNT 

rft (1*11 ,-10J 
1SB0 IF (fl(I).H OH R(I)aU) BNO 

Y>a THEN LET RID-O 
XS99 IF nilikO THEN COTO 1790 
1700 IF V(3 THEN J_ET RaINT (RND« 
1001-11 +18 

1710 IF R (11=11 RND Ht«J=8 THEN 
LET RIRl mil 

17S0 IF fttl)=ia RND RIRliB THEN 
LET R IR1 -13 
1730 IF PCI)-) IB RND R IR1 >11 THEN 

LET ft CR1 -13 
17+0 IF PHJM3 THEN LET RID -R ( 
I) 41 

1750 IF RdJ.lS THEN LET AdliB 
1790 NEXT £ 
1000 LET C-C»l 
10 00 LET 9»C 
IBlft GD5UB 1+35 

1020 PRINT RT 3,2«;C-i;W S,Sfl;N 
;RT (,JS,H;HT ?,M;6 
1030 GOSUS 300 
104.9 GOT D USB 
1900 REM 
1919 CLS 
1999 PRINT RT a.d>;lf* 
1939 PBIHT RT 1,9; "C N I D 

C N I O r " 

i <*<: a "-HINT ITT 10 . . H * 

1969 PRINT RT l"a.e,:"ri FOR HISTCS 
RPH"lRT 30,&;"E FOR NEU EXPERIML" 
NT" 

1931 PRINT HT 21,6. "1 FOR lNOE?<'- 
1900 FOR J-1 TO IC 
1-970 PRINT RT J. IS; "I", 
1409 NEXT J 
1990 LET C-a 
2090 FOR i>«2 TO 16 

2910 PRIKT RT O*0;C-1;RT 0,+;N<C 
J, AT J,0,HlCl^«T J.U.OIC) 
B0SO LET C"C+1 

9030 IF C>9 THEN GOTO 9160 
30+0 NEXT J 
9969 FOR -J -2 TO 16 
3440 PRINT RT U, 17; C-liRT J,91iN 

!C);rt ji,»s-H<ci;«t j,a9jo(6> 

5070 LET CaC+1 

20B0 IF OO THEN GOTO 3190 

2090 NEXT O 

21O0 INPUT Al 

21 ID If ftf-"" THEN GOTO 2001fl 

2120 IF ftii"H H ' THEN GOTO 3SDD 

2130 IF RS"**E" THEN GOTO 1BOB 

21+4 IF «»■-!"■ THEN GOTO IB 

2 150 ST OP 

21E>0 PRINT RT J + 1,0; "] 

2170 " 



60T0 2100 
2109 PRINT RT J«-l,l&, 
a 199 GOTO. " 
2ZS0 REM 
2910 CLS 

f feting continued on page 48) 
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Figure 7. 
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histogram — figure 5 — or as a tabic of counts 
for pupils to make their own graphs — figure 6. 

Ie is possible to elaborate this program so 
that the disease is spread only to immediate 
neighbours, for instance, or to prolong the life- 
span of diseased trees, and so on. 

The second model concerns spiders and 
flies, and the prey and predator relationship, 
The basic idea is the same: the program asks 
for the initial number of flies — a maximum of 
50 — and spiders — a maximum of 20 — and 
these arc scattered at random in the 10-by-lO 
field- This initial field and the counts are 
displayed — figure 7, 



The same kind of interrogation of each cell 
is then carried out, but the manipulation is 
different: if a fly is unfortunate enough to be 
adjacent to a spider — north, south, east or 
west but not diagonally — then it is eaten. 
Otherwise, it is moved to another empty cell at 
random. A fly not adjacent to a spider is 
allowed to reproduce. 

A constraint limits the number of new flies 
in each generation to half the number of 
parent flies, that is, a reproduction factor of 
1,5, so that if there are 30 flies in one field, 
there will be 45 in the next. 

Another limit ensures that there arc not 
more flics than there arc spaces in the matrix 
for them. All the flies are redistributed 
randomly, as they would be in life were *hcy 
flying about. 

The spiders, on the other hand, do not 

move, as they are supposed to be sitting in 

(continued on next p»sef 
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(continued from previous page} 
their webs. Each spider, at the start of in life, 
is given a store of food, valued 31 three units, 
but this b depleted by one unit per cycle, and 
a spider with zero units dies. However, each 
fly it consumes increments its food store by 
oqc unit- 

If a spider reaches 3 value greater than six, it 
reproduces^ the offspring being set at random 
in ihe field, and both it and its parent are given 
the starting value of three units. 

At the end gf each cycle the field and counts 
are displayed, and the process repeated for as 
many cycles as required. Figures S and 9 show 
the I0rh Field and the SOth^ and figure 9 shows 
the histograms. In this particular run, starling 
with 50 Hies and five spiders., there has been a 
cyclic fluctuation in the populations and the 
peaks arc staggered as they would be in nature. 

Other starting figures will give different 
degrees of fluctuation and if there arc too Few 
Hies or too many spiders at the start, the 
spiders can actually die out. It is assumed that 
the flies' food source is inexhaustible. 

Although the displayed field is a lfrby-10 
matrix, the actual field is 10-by-l2. The reason 
for this is as follows; in the interrogation of, 
say, the jth cell, we have to look at the adjacent 
cells, j— 10, j+ 10, j- 1 and j+ 1 — the diagonal 
cells are not considered. 

Now, if we wanted to interrogate cell 4, say, 
of a lO-by-10 matrix, we should have to look at 
cell 4- 10, which does not exist and would 
crash the program. Similarly, cell 93 + 10, say, 
does not exist; so we have two rows of guard 
cells — 1 10 10 and 1 1 1 to 1 20 — which are not 
interrogated and arc cleared on each cycle in 
lines 300 to 350, leaving the interrogated cells 
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as 1 1 to 1 10. Note that the left and right sides 
of the field are, in effect, contiguous* so that 
the field is really cylindrical. This does not 
in validate the models in any way. 

In the woodland program, normal, immune 
and diseased trees are distinguished by giving 
the cells values 11, 12 and 13 respectively — 
lines 1260 to 1420 — and The number of neigh- 
bours is determined by the sum of the tens 
digits in the adjacent cells — line 1760. The 
various operations on the cells are carried out 
in lines 1680 to 1790. 

In the spiders and flies program, spiders are 
given an initial value of three — line 3350 — 
and [his is decremented on each cycle by one, 
and incremented by one for each fly consumed 
— line 3710. Reproduction of spiders is 
carried out in lines 3740 to 3760. Repro- 
duction is considered asexual in this model, 
but a sexual method could be incorporated. 

Matrix cells with flics are given a value of 
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100 — line 3290 — which is a higher value 
than any spider is likely to reach. Flies* 
reproduction is carried out at line 3610 where 
the number of" flies is increased by a factor of 
1,5, It is interesting to experiment with other 
reproductive factors. 

For both parts of the program an index is 
provided at the start, lines 40 to 170, and 
instructions for proceeding arc displayed at 
each stage. Each cycle takes about 15 seconds 
in fast mode. 



(fisting continued from page 46} 



aaae print rt •,i,"se",AT t, 1^**4 
*■■ : rt 14 , i, "Sm" 

SH3W PRINT RT 5,i;"B";ftT ii,a>"0 

OT is a "0^ 

43J«! PrInT RT 31,1; "E FOB HEU EX 
PT . I FOB INDEX" 
223H FOR 1-0 TO IS 
££ee PRINT RT 1,3;"."; 

aa7e next i 

^3BB PRINT RT 6 , *; " MOPHPL " i RT 13 

,*; " IMMUNE"; RT is,*; "IMSeR&eC*" 
5310 PRINT RT 3,3;" ";RT 13,3; " 



3330 LET 
9330 FQR 



24 SS 

343* 

44 4 3 PLOT 

34 SO NEXT 



1 = 1 TO e 

234^ ir mjujo Tnew let hid isa 

233B IF Mill )53 THEN LET H < T J -Sfll 

3340 IF [>! Tlj-SB THCH LET till) -SO 

337* i*Oft J«3B TO NItH»/5»*W 

33SQ PLOT XW 

33SS NEXT J 

3400 FOP J»tB TO ncl).9/5».je 

3+ IS PLOT X,J 

" NEXT J 

FOP J-4 TO 0(I>»SrS0+4 

O 
IF NIDrO TUCK UNPLOT X . 32 
IF HII)r« Th6M UNPLOT X,18 

34HS IF Dlli-e TMCM UNPLOT X,4 

34 38 LET ^fcXtl 

a»e next i 

ihtput n» 

B1«"E> THEN OffTO 

H*« ,, X 1 ' THEN GGTO 

SS4S TF H*-" L T" THEN fiOTO 
aS3B STOP 

saee rem " 

3005 CLS 

3010 LET B(.' SPIDERS AND FLIES" 



OF 



a4es 

S470 



asao ir 

3S3S IF 



less 

IS 
19lt» 



3320 FOR J^l TO S 

3330 LET R-IHT (RND I lDO( 1) < 1» 

3340 IF R1RI (>e THEN GOTO 3330 

3330 LET R<Ri=3 

3360 NEXT J 

"J3JO LET C-l 

}3«0 W5UB 3i»0 

33-90 COTO 3349 

3400 LET I = 1 1 

34 10 LET 5-0 

34SO LET Fw0 

0«3S FOR j.4 TO 13 

=440 FOR K>3 TO IS 

3450 IF RIIK-I9 THEN PRINT RT J,K 

34S?' ?(• RdlfB THEN GOTO 34.93 

34CO IF Rill i lOB THEN PRINT RT J 

3*70 IF RID (IBB THEN LET 5-3*1 

34S0 IF BUI -IBS THEN PRINT RT J 

i+io IF n<II>10B THEN LET F=F+1 

-34Sa LET 1*1*1 

3444 NEXT K 

3300 NEXT J 

331.0 LET F4C> »F 

3S3S LET S (O -S- 

1330 RETURN 

3340 PRINT WT 3 . S4. , C - 1 i ST B,1S;" 

sPicERs "J.*;*"' 6*iSj"FLres h jf 

333S IMPLTT Rt, 

3S4S IF fl»* "" THEN GOTO 3SBO 

3S78 IF fl|."H" THEN GDTD 43PP 

3806 IP* ftl»"E" THEN GOTO JSOS 

35B5 If flt-"T" TMtN CQTO 4-SSS 

3598 If Pt»"I" THEN OOTO LB 

3S9S STOP 

SOBREH 



PRINT HT 3. as; 



RT £,23, 



3SaO PRINT 


THE 7:B* 


3S3S PAINT 

pRtrvi " 


TRS T, " (PREDATOR AN 


3S3S PBTWT 




4H4I9 pftlrtT 


"ENTCR XMITIRL MO. 


■HH 


iriiiy, ss^"; 


3SSS INPUT 


F 


3SSS PRINT 
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3BB3 PRINT 




3STS PRIWT 


"ENTER IWITIRL NO . 


3PIOER3 


max. ?B1 ", 


■J«8tS ZUPVJT 


ft 


3sgs PRINT 
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!1J1B PRINT 




3110 PRINT 


Hf 


"jlPSt TNPtJT 


Hi 


3130 IF M4 


c > ■■ - mi ii .top 


KM Sj 




aaiPTLi 




"S£?8 GQSUB 


30O 


3236 DIM F 1300) 


3S4S OIH * 1 4001 


3368 FOR J-l TO F 


3S7B LET R-INT (HHOfiaBtl! tl» 


3£B0 IF fl (R> <)0 THEN GOTO 3370 


3390 LET R1R)-1SS 


33B0 HEXT O 



3Et4« FOB I'll TO 110 

JbbU If Bill >iBB OR RID-S THEN 

■GDTD 377B 

366B LST *:»TMT ( <R I I-ISl +R f I+1S> 
*A (I-lJ +R (I till ^1SS) 

ibVfl I*" HII-1BI -1BO THEM LETT RII 

•10 1 -0 

_o3k) If Hi 1*10) '100 THEM LET HII 

t 10) -.0 

3E><90 IF nil-ll *1BB THEN LET HlT- 

1 ) =& 

3700 IF RII-1) tiao THEN LET R(IT*- 

1 I -0 

3?10 LETT R ( II -ft 1 Ii +X-1 

37 20 LET F-F-X 

3730 IF Rtll eft THEN OOTO S77* 

3T4 LET A!l)i) 

375.0 LETT R-TNT I PMO • 1«B *1 1 + lflk 

37GB LETT ft IR 1 »3 

3770 NE>rr i 

3788 FOR t-H TO ltB 

379B IF ft ( J> -100 THfiM LET ft 1 Z » »S 

3 a 00 NEXT I 

3S1S LET F"F*INT lf/8> 

34-aS IF F»B THEN GQTQ 3QO0 

3S3S IF FMOO-3 THEN LET F-1A0-S 

364a FOR J-l TQ F 

3BSB LETT R-INT (RNCflBetl) *1B 

3330 IF HIR1-0 THEM LET fllR) -ISO 

3870 NEXTT -I 



3440 LETT C-C*l 

3IBB0 LETT O-C 

3SB0 GOSUB 3iBB 

3S1S PRINT RT 3,a*,t-l,flT S,a3i3 

, RT *,as, F 

3920 G05UB 300 

3030 GOTO_ " 

4000 REM 

4 ASS Cl_5 

4010 PRINT B* 

4eas print -c s f c a w 

C 3 F" 

4.430 PRINT RT l4^0;"PREdS NFUL IN 

E IF TflBLC NOT FULL", AT lU,6;"ri_ 

FOR MiSTO(iftsn-,fiT SB,6,'E FOR NE 

D EKPCRIHENT"; AT 31,4;"! FOR IND 

EX" 

4B4B FDR 1-1 TO 16 

4B9B PRINT RT I , O ; " |" ; RIT I , ISj " 1 

4 030 NEXT X 

4,0.70 LETT C-S 

4B7S LET P-0 

4BSB FDR K-l TO 3 

4040 FDR -i-P TO lfi 

41BB PRINT ftT J,PtO,C- 

J3fO;RT J,P+6;F(C» 

4-110 LET C>Ctl 

ilSO IF C>Q THEN OOTO 4H2B 

4130 NEXT J 

4140 LET P*P*18 

4ISS NEXT K 

4 lOB INPLTT R« 

*i?e ir ft*. 

41SS IF fll.-h' 
41SS IF A1'"E' 

4.ase if R*. "i' 

4310 STOP 

4330 PRINT RT JU,PJ 

4330 oortj tlBB 

4 300 REM 

4 310 ClS 

4330 PRINT RT S , ; C« . RT 7,1;0;HT 

lB>0;7O,riT 17. 1.0. ftT «,3, "«PIDE 
RS'LRT in .3. "FLIES " 

4334 PBINT RT 30, S, "PHE13 T FOR 
TftHLt.E FOR NEU EXRT'.RT ai.Sj'T 

FOR INDEX " 
4340 FOR J«e TO 17 

ISIS nSJtV" *>'*<"■"< 

ittt Z&^.F 9 - aj " "'» T *'*-" " 

«aB FDR I»t TO O 

4430 IF FCT1 ITS THEN LET F I U -7S 

4*44 IF S ( U >aS THEN LET B 1 l> -20 

aags for j-ae to 4(i» #i4/as+ae 

44.Ce PLOT X,J 
44.70 NEXT O 

4430 fdr j-a to rdni*/7«+a 

44S0 PLOT X.J 

*iae next j 

43X0 IF J|I)>B THEN UHPLOT X , 34 

4520 IF F(IJ»4 THEN UNPLOT X,S 

4530 LET X*X*1 

4S4B NEXT 1 

45S0 INPUT P* i __ u _ 

4560 IF Rt.= "E" THEN GOTO 3044 

1S7B IF R«"""T" THEN OOTO 4000 

4E>ga if fi** n "i"" tmEm OOTO 10 

45SB STOP 



l;AT j,P*3 



THEN GOTO 4075 
THEN GDTD 4.1BO 
THEN GOTO 3044 
THEN OOTO 10 
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Due to excessive enquiries from al 
parts of the U.K., LASERBUG is 
now a national independent user 
group. 

Membership is £12.00 per year for 
12 issues of LASERBUG 
newsletter. 

For trial copy, send £1.00 plus 
large S.A.E. (12" x9") to: 



LASERBUG 

4 Station Bridge, 

Woodgrange Road, 

Forest Gate, 

London E7 QNF. 



A.S.P. Microsystems 
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OUR LAST ADVERTISEMENT 

An error in our las; advert showed 
this superb board as just 156 * T92 
p bints. It is of course a full 256 
x 192 plot able points! 



A CORRECTION 
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MAIL AND TELEPHONE 
ORDERS ARE 
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Superboard 



At fast a true HI RES system 
for your micro. Upgrade to the 
latest display formats, with 
colour option! 

Available now, these units give 
you true HI RES at a realistic 
price. Acorn Atom compatible 
for the best graphics options, 
Graphs, 3D, Diagrams, Drawing etc. 
* Genie Version includes case 
and cable, just plug in and go! 




• 256 x 192 Plotable points 

• 6K User Ram, on board 

•11 Software selectable screen modes 

• Software, plot etc 

• Memory mapped low power Ram 

• HI RES, LOW COST 
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(UK101 VERSION 

14 CARLTON ROAD 
ROMFORD, ESSEX 
Tel: Romford 64954 
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DEFINED 



Mike Berry shows you how to 
prime those user-defined keys to 
eliminate some of programming's 
more laborious tasks. 

Computer terminals used by professionals 
frequently have keys which can be set up by 
the programmer to generate functions which 
are used repeatedly. As a professional pro- 
grammer, I was impressed to find that the 
BBC Micro provides such a facility. 

User-defined keys are the red ones along the 
top of the keyboard labelled f to f 9, Program 
Fs sole purpose in life is to set up the keys to 
perform useful tasks, leaving you to get on 
with more interesting problems. Keys are pro- 
grammed bv entering a command of the form 

*KEYn 
followed by whatever you want the key to 
produce when you use it, the "n" is the 
number of the user-defined key. If you want to 
attach a Return to the end, you simplv add the 
symbol ")", followed by the letter "M*\ 

*KeyO Auto simply puts the keyword 
"Auto" on to the next !ine, where it waits for 
you to enter the starting line number and/or 
the increment. Although the default values for 
these are normally satisfactory, typing errors 
during program entry make it necessary to 
Escape from Auto so often that it is best to 
avoid including the line number and the 
"IM" on this key, 

just one touch of 'Keyl, Run^M starts your 
program. 

The *Kcy2 Renumber |M command 
allocates new line numbers throughout your 
program, the defaults being 10 for the First 
line, and increments of 10 for subsequent 
lines. Statement numbers appearing in Goto 
and Gosub branches are cleverly adjusted for 
you. This facility is very useful as your 
program develops, and you keep cramming in 
extra code, tt is also spectacularly fast. 

Keywords preceded by an asterisk arc, tech' 
nicslly, commands . The command *CaY on 
key 3 starts the cassette recorder, Your BBC 
computer will then read through the tape until 
you tell it to stop, by pressing Escape. While it 
does this, it checks the accuracy of what it is 
reading, and puts out messages similar to 
those you see while a program is being loaded. 
Thus, you can check that you have saved a 
program securely, bcfoTC you lose it from the 
machine's memory. 

*Key4 ListjM Ls usefiil for program 
development. If you like to see your For-Next 
and Repeat-Until loops indented in the pro- 
gram listing, you could achieve this by altering 
this statement to 

"*KEY4 LISTO 7;M LlSTjM" 

Left untouched, the machine will, in 
response to a List command, scroll at impres- 
sive speed through the whole program listing. 
The normal way of combatting this is to press 
the N key simultaneously with the Ctrl key. 
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Thereafter, the machine will be in Page Mode, 
so only one screen full of program listing will 
be displayed at one time. To move on to the 
next page, you hit Shift. The VDU 14 
instruction in *Key5 VDU14;'M has exactly 
the same effect as Ctrl-N. Incidentally! VDU 
1 5 turns the Page Mode off. This user-defined 
key is particularly handy because Page Mode 
is turned off every time you press Break or run 
your program. 

Since you can load a program without 
specifying its name, and it is good practice to 
keep only one program per side of each 
cassette, inherent lazines suggests abandoning 



names and making use of 'Key 6 Load ""jM. 

When developing graphics programs, you 
probably find yourself constantly moving 
from a graphics mode to a program listing. 
This means that you either get whopping great 
print, or other unreadable text. So, *Key7 
Mode 7jM puts you straight back into Mode 
7, which is the teletext mode you started in, 
with good clear text. 

The FX in 'Key 8'FX137, IjM/or effects 
command ia a direct instruction to the oper- 
ating system. This particular one starts up the 
cassette recorder. This overcomes an irritating 
link habit of the BBC Micro to be always 



F* 



TECHNIQUES 





KEYS 




figure t 

10 REM Initialisation Program 
© Mike Berry 1932 

20 *KEY0 AUTO 

30 *KEY1 run;m 

4Q *KEY2 REMUMBER]M 

50 *KEY3 *CAT|M 

60 -KEY4 IIST|M 

70 *KE¥5VOU14iM 

80 -KEY6 LOAD""|M 

00 *KEY7MODE7M 
100 -KEY8*FX 137,1 M 
110 *KEY9 'FX 1370 M 
120 *KEV10 OLO;W 
130 PRINT "Initialisation complete" 
140 END 



telling the cassette recorder to be off when you 
want it to be on, for example, when you want 
to rewind the tape after loading or saving a 
program. 

*Key9, *FX 137,0! M turns the cassette 
motor ofT. Use it after you have rewound your 
tape, 

*Key 10 Old'M is the break key. After you 
use the break key to escape from nasty pro- 
gram error situations, you find thai yon have 
to re-activate your program by typing in Old- 
After your user-defined keys have been initial- 
ised as I suggest, the break key will produce 
the effect of Old as well as its usual function. 

The BBC Micro has a very useful plastic 
atrip above the keys, under which you can 
slide a strip of paper to label the user-defined 
keys. You can prepare the machine for a pro- 
gramming session with CH,"" and Return. 
The initialisation program then loads and 
automatically runs. This only takes a few 
seconds, after which time the machine is set 
up in a thoroughly professional manner for the 
real business of programming. 

You may have blocks of program code 
which crop up repeatedly in your program. It 
is a simple matter to attach all the common 
code to a user-defined key. 

Another possible use is to store undet each 



key one of your favourite Sound routines. The 
sound facilities of the BBC Micro are very 
sophisticated, but making the best use of them 
does entail difficult coding of Envelope and 
Sound statements h makes sense to keep these 
carefully contrived statements for your best 
sound effects, to be used in successive 
programs. Unfortunately, it is difficult to 
remember what they sound like. By storing 
them in a program similar to the one in 
program 1 , you can put your routines on to the 
userdefmed keys, and they try them until you 
find the most suitable for your purpose. 

You could also use the user-defined keys for 
input during execution of your program. This 
could even out wear on the popular keys used 
for controlling movements during games, and 
could make it possible to input lengthy replies 
with minimum effort, for example in Adven- 
ture games. 

What you store under a user-defined key 
does not have to be just one command or state- 
ment. You can store a multi-statement line, 
with semicolons, or string together a series of 
commands, each of which ends with a " j W*. 
You can even program one user defined key to 
define another user-defined key. If you reach 
the limit of how much you can store under one 
key, the machine will complain noisily. 



ELETBCTMOD 



The BBC Micro's teletext 

mode — a standard 

feature on every machine 

— presents many useful 

features if only the 

beginner can 

fathom its inner 

workings, John 

Thomas offers the 

key. 
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Some very UNUSUAL effects can be obtained 
with the BBC's teletext character set. The set 
consists of control codes, 0*31, as in the other 
display modes — followed by an ASCII 
character set with lower case, a set of screen 
control codes, and a repeat of the ASCII set. 

A list of the interesting screen control codes 
and their function* appears m table 1. 

Eight colours including black or white text 
or block graphics as well as flashing and 
double-height characters are possible by pre- 
fixing any characters printed, with one of the 
special codes. The codes act for one line only 



— until the next new line occurs — and arc 
printed as spaces. To print characters of a 
specified colour, sav. red, vou must 

PRtNTCHRS 129; X* 
where XS represents any string. Anything 
printed in this line will appear in red but the 
eifeet does not continue on to the next line. 

The block-graphics codes produce the 
standard teletext symbols found on the RML 
380-Z and Other computers. A list of the 
graphics, their codes and the characters ihey 
normally correspond to follow in table 2. 

{continued on next page} 



Table 2. Test program. 


230 PRINTA-PAGE,?A,CHR*iABS((?A 


10 REM" Press space bar to continue 


31ANDA 127('?A)1 


20 ONERRORGOT0360 


240 R EPE AT UNTIL 1 N K E YS8 - " " 


30 MODE 7 


250 NEXT 


40 PROCPOKE 


260 EN DP ROC 


50 PR0CTELE 


270 DEFPROCPOKE 


60 V0UL4;END 


280 FORN-1 to 3 


70 


DEF PROCTELE 


290 READA 


80 C-32 


300 A = A + PAGE 


90 REPEAT 


310 ?A=129:?JA + 1) = 1&7:?{A+2=131 


100 


lF|C-32tMOD24^0 PRINT'Graphic ". 


320 NEXT 




"ASCia code". "Character ' 


330 DATA6,240,3Q4 


110 


CL = <C-32!MOD6 


340 ENOPROC 


120 


VDU(123-r CLIJ57. 154,151. 156,C, 


350 REPORT:PRINT" at line ":ERL;VDU14: 




I129 + CL]J57.135:PRINTC;SPC[10); 


END 




CHRSC 


This program lists all printable characters and 


130 


REM" Test for space bar. 


their equivalent graphics. It is listed in List07 


140 


REPEAT UNTIL INKEYSB^" " 


So do not insert spaces except where the " 


150 


C = C-1 


Symbol occurs. As the program uses the BBC 


160 


Until C 255 


Poke it must be entered very carefully. 


170 ENDPRQC 


ProcPeek was used in development and lists- 


180 REM ■ Colour REMs 


The contents et the memory which the 


190 DEPRQCPEEK 


program occupies with its address relative to 


200 P -<- PAGE 


Page, P roc Poke demonstrates coloured 


210 TbTOP 


Rents. ProcPeek and ProcPoke may be left 


220 


FORA = P TO T 


out altogether — the program will still run on. 
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(Continued horn previous psgs/ 

Flashing characters arc a relatively simple 
matter, ChrS 136; is printed before the 
character required to Hash. This code will 
make anything printed after it on the same line 
flash, behaving similarly to the other codes, 
and does not affect the following line. How- 
ever, another ASCII code, ChrS 137 will 
cancel the flash. 

Double-height characters are caused by code 
14) and may be cancelled by code 140. In 
order to produce a full word in double-heights, 
it must be printed twice. For example, to print 
"Hello TT in double-height - 
PRINT CHRS 141; "Hello" CHRS 141: "Hello" 
must be used. 

Code 1 54 only acts on block graphics and it 
produces distinct pixels instead of the normal 
contiguous pixels, 

ChrS 158 has even more esoteric effects. 
This screen control code docs not appear on 
the screen but causes the last graphics symbol 
printed to be repeated in the same character 
cell as ChrS 158. 

Either VDU or ChrS may be used to pro- 
duce the teletext effects and there is no real 
difference in memory terms between the two 
cxecpt when multiple effects arc required. For 
example 

PRINT CHR$ 130; CHRS 136: CHRS 141: 
"Colour"; CHRSBC; CHRS 136; CHRS 
141; "Colour" 
will produce the word ''Colour" in double- 
height, flashing green. The following routine 
uses four bytes less — VDU and ChrS are 
tokentscd and use only one byte each — and is 
more concise, involving less tvping. 

VDU 130, 136, 141; PRINT "Colour; 
VDU 130, 136, 141: PRINT "Colour" 
Different background and foreground colours 
aire also possible. 

Printing a colour code followed by ChrS 1 57 



followed by another colour code will produce 
a line with the first colour as the background 
and any characters in the foreground colour 

VDU 129, 157, 131 
will turn anything in a following Print state- 
ment into yellow on a red background. 

A further property of the teletext mode is 
that, since any character on the screen may be 
copied to the lowest Line by the editing cursor, 
all the features of the graphics may act actually 
within listings. 

Suppose you wanted a Remark with red, 
double-height, Hashing characters on a light' 
blue background. By using 

VDU 134, 157, 129, 141, 136 
as a direct command, five characters are 
primed on the screen below the VDU 
command and above the next > symbol. These 
characters cannot be seen hut can be copied 
into the Rem statement by moving the editing 
cursor to the line below VDU and using the 
copy key. Note that the open quote must be 
used since some of the special characters are 
recognised by the Basic as tokens and will be 
converted into full keywords unless the quote 
is used. No closing quote is required except in 
Print statements where this technique may be 
used to show in the lisiing what will actually 
appear on the screen instead of showing a list 
of meaningless numbers and characters. 

Teletext mode uses only I K of memory and 
has a resolution of 80 by 75. 

VDU 129, 157, 731 
will turn anything in a following Print state- 
ment into yellow on a red background, and all 
eight colours can be produced, flashing and in 
double-height > On the model A with only 3K 
of user memory in the higher graphics modes 
— 10K for the screen and 3.5K for the 
machine operating system — this is especially 
significant, 



Tabie 

Code 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

143 

150 

151 

152 

153 

154 

156 

156 

157 

158 

159 



t, Usefut reie-texr codes. 

Effect 

Delete 

space 

red text 

green text 

yellow text 

blue text 

magenta text 

light-blue text 

white text I Copy I 

turns flash on (left cursor key) 

cancels flash {right Cursor key} 
{{town cursor key) 
(up cursor key) 

cancels double-height 

turns on double-height 



Charge colour — 
effective for one line 
only — if used before 
Chr$157 will affect 
background otherwise 
will affect foreground 



Codes produced 
by cursor keys 
and Copy key 
after *FX4,1 



red graphics 

green graphics 

yellow graphics 

blue graphics 

magenta graphics 

light-blue graphics 

whrtp graphics 

rubs Out following text on one line 

cancels pixel graphics 

turns on pixel graphics 

removes background - opposite Of Chr$ 157 

fills Jrne white ''colour 

repeats graphics when spaces/screen commands occur 



Table 3- Demonstration program. 




1 REM (CI John Thomas 1982. Teletext 




display demonstration 




10 -FX4,1 




1 1 REM cursor and COPY keys produce 




ASCII codes 




20 *FX11,1 




21 REM Turn off auto repeal 




2S 'KEY10OLD:M 




26 REM Programs BREAK key 




30 MODE 7 




40 ON ERROR GOTO 60 




50 Y=12:SP = 11 




60 PROCCOL 




70 INPUTUNE * ' "Enter message: "MS$ 




80 IFMSS - "" MS8 - " Moving display 




teletext demonstration. Copyright J T 




1382. 




Cursor keys may be used to change the 




speed of motion and to alter the display's 




altitude. Press ""C"" to alter colours." 




90 PROCLINE 




100 MSS=STRING5[35/"'1 + MS$ 




+ STRING ${35/ ' "1 




110 D5$ = MSS 




120 REPEAT 




130 PRINTTAB|3,Yj;CHRS141;LEFT$ 




(DS$,3S) 




140 PR INTTAB(3,Y + 1>;CHR9 141; LEFTS 




(DS$,35) 




150 DSS^MIDSjDSS.2) 




160 IS^INKEYSSP 




170 IFI$= C" PROCCOL: PROCLINE 




180 IFI$ = CHR$1390RI$ = CHR$13B 




PROCH EIGHT 




190 IFI$ = CHR$1360R3$ = CHR$137 




PROCSPEED 




200 PROCSTATUS 




210 UNTILEND$=1 




220 GOTO 110 




230 DEFPRGCCOL 




240 "FX11.50 




250 CLS 




260 PRINT'Colours available are:" 




270 PRINTTAB'nO);"(11 Red" 




260 PRlNTTA6llO),"(2) Green" 




290 PRINT'TAB{191;"(3) Yellow" 




300 PRINTTABn9>; "14) Blue" 




310 PRINTTAB<1u);"l5) Magenta" 




320 PfllNrTAB<lO),"(6| Cyan" 




330 PRINTTAB<10);"(7I White" 




335 PRINT'TAB(ia);"(S) Flashing fore- 




ground" 




340 PRINT" 'Press foreground colour . . .";: 




FC = VALGETS + 128:IFFC<1290RFC> 




135 GOTO340 ELSE PRINT FC-J28 




360 PRINT" Press background colour . . .";: 




BC - VALGET$ + 128:IFBC<1290RBO 




136 GOTO350 ELSE PRtNT BC-128 




360 'FXIl," 




370 ENDPROC 




380 DEFP ROC LINE 




390 CLS 




400 PRINTTAB<0 J Yh:VDU&C.l57 - FC 




410 PRINTTABIQ.Y + 1);:VDU8C,157,FC 




420 ENDPROC 




430 DEFPROCHEIGHT 




440 Y = Y + ABS(IS = CHR$l39f'VPOS2) + 




(l$ = CHR$l3Sr<VPOS23) 




450 PROCLINE 




460 ENDPROC 




470 DEF PROCSPEED 




480 SP=($P-irAB$(SPO)*ABS(l$ = 




CHRS136) + ABSdS - CHR$137I* 




[SP+D 




500 ENOPROC 




510 DEF PROCSTATUS 




520 PRINTTAB<0,Y +2I;"Y - ";";Y;SPC(5); 




*'De(ay = ";SP;$PC(6) 




530 ENDPROC 
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ZX81 

Simple to use — plug in and go. 
Powered automatically from your 
ZX81, No extra connections. 

16K Ram 

Proven Design, Boxed, Tested, 
Guaranteed. 

£25.00 

All inclusive, post paid 

Send todav. AFDEC Electronics Ltd. 

To AFDEC ELECTRONICS LTD., 318 KEMPSHOTT 
LANE, BASINGSTOKE. HANTS RG33 5LT. 

Please suppfiy ,...16K Rampacks at £25.00 each. 

NAME .. 

ADDRESS .........*...,♦ 



lenclo$*cheflufc/P.O./friOAevordef . 

Allow up to 21 days for delivery. 

Coming soon a profession*/ keyboard at an affordable price. 



1 30 + PROGRAMS 1 
1 FOR THE I 

j BBC MICRO | 

— The Book contains program listings, with explanations and HpS = 

= on uainfl the BBC Micro == 

= GAMES UTILITIES GRAPHICS & MUSIC 

ASTRO RUN' 'SCREENPLAY' 3D GRAPHICS' 
Most programs will run on Models A & 6 
= Edited by C.J. Evans, various Auihors- April 82 

= £5.00 inclusive of p&p 

CASSETTE LEADS FOR THE 



BBC MICRO 



The BBC Micro comes with an incomplete lead 

7Pin Din to7Pin Oin 

7Pin Ojn to SPin Qin & 2 . &mrn mi nijatk 

7Pm Din to 2 x 3,5mm h 1 * 2-6rrun minijacks 

7Pin Din PLUGS Two for 

PRINTER CABLE ^Centronics type) 



E4.66t>&p35p 
£4*65 oErp 3Sp 

■2A 66p&p3Sd 

£0,65p&p35f 

£17.00 p& p 50p 



RAM CHIPS 



4816 As used in she 8BC Micro 8 Chips gives 16*: £4.00 each 

_ 2114 As used in the Acorn Atom 20 Chips grveilQk fl.20oacfi 

= 61 T6 As can bs used to replace the Ram chip 

= inside the ZXS1 to give 2k internal Ram £7.50 each 

— p&p Ram chips 50o pet order 

Programs & Hardware designs 'or the BBC Micro warned. 
= VAT INCLUDED WHERE APPLlCA&LE 

= Send $A£ for ftdf Frit* Usr 

1 C.J.E. 

| iriiCHQcanpuTERS 

1 25 HENRY AVENUE. RUSTINGTON. 
IW. SUSSEXZ BN16 2PA (09062) 74998 



IMrtTlfcltiTMo 



Some Great New Deals 
from S Acorns 
[oil Great New Dealer... 





ACQ AH ATOM 

BASIC ATOM <8K Rom * KDwl TIM 

N fl. Special Off** - Free 4K ol additional R#m 

chips, Wenh mere than f lOf 

FULL MEMORY ATOM (8* Rom . 1JK Rami . f!69 

N.B. Special Offer - £20 off any ATOM Kltwvv from 

program Power 

COLOUfl ATOM iBKRoffl - SKftam 4 Nirw 

Colour Encoder (174 

■MB Sncw Otter - FREE Power Suppfy and 
FRH ACQrtVMilt 'Inlupduehpry Part', 
Worth owe* QOH 

BOOKS 

NEC 30 HOUR BASIC £6 50 

BASIC P rogrjmminjoes Irw BBC Mfcrownipwter. . . ES.*4 
PreCircaJ Program* for dm BBC Computer and 

Ihe Acorn Atom f5 95 

Centra Acquainted with vow Acorn Atom E7 95 

Atom r>*fjsC BCOfc . E5 50 



w ¥ 

Banim Sivog n4 Laedna Tmc *.ith ma 
N tW ATOM DISK SYSTfM 
fvO W you can fpend your tin* attuatr progfa*nrmf)g1 ' 

i5R program* kud in appro* 2 seconds! 
-<ai>«CX|inajltl4ldS.2^>r<hdfs\3>iw 

- integral power *upptp lor Dtsh and Atom 
dttt conr/ont* Hid with 4K DOS ROM 

- 64 way Euro* toftoector plug and t*We 

- manual* ontaimng ftill operating imtructArs 

SOFTWARE 

rt*«Ock ttw tult'ino* P ( ATOM *nd BRC Micro 

proftfjmi (rom ACORNSOf T and PROGRAM POWEB. 

mcrvrirvB Word P/0«t»r ROM t» 

Atom C*le ROM ....D4 

Atom FORTH Tap* £iG 6t>>- tfi 

Psogramroer'i Toc*«. ROM . £24.50 

iROMStfeewBeerdl filH 

ABC 6a« ROMS (Phortefor avaiiaWrty) 



GPSOPRiMJtM . flB3 

GP.'l DO PRINTER El*9 

~ B0 column cHihl line 

- apead 30 ctiaficwn per teccrvd 

- Single and dotibla width clunctari 

- parallel tnierface 

Vaui eu' new SHOWftOOM tof a f ttt Mmouirt w* 
0» uk «u r p*on*r ma* ondajf wrvict, 



MICRO POWtTlVul. 

B'RA Recent Street 
L*e<*»LS>*PE 
Tel. JESBrfiSJW 



P»a»« ado" 15% VAT id at name euepr &tx>*». 
Post Lt Padimo SGtVortu 
Large Ma-dware llerni (3.BQ 
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Table I 




Code 


Mnemonic 


Basic equivalent 


6 


LO B N 


LET B = N 


14 


LDCN 


LETC - N 


22 


LO DM 


LETD - N 


30 


LDE N 


LET E = N 


38 


LDHN 


LETH - N 


46 


LDLN 


LET I = N 


1 


LD BC NN 


LET BC = NN 


T7 


LD DE NN 


LET DE = NN 


33 


LDHLNN 


LET HL = NN 


4 


INC B 


LETS = B + 1* 


12 


1NCC 


let'c - c+i- 


20 


INCD 


LETD = D+r 


28 


INCE 


LETE = E + V 


36 


INCH 


LETH - H+1* 


44 


INCL 


LETL = L+1* 


3 


INC BC 


LET BC - BC + 1 


19 


INC DE 


LETOE = DE+1 


35 


INCHL 


LETHL - HL + 1 


5 


DEC D 


LET 8 = B-1* 


13 


DEC C 


LET C = C-r 


21 


DECD 


LETD - D-1* 


29 


DECE 


LETE o E-l* 


37 


OECH 


LET H - H-1* 


45 


DECL 


LETL - L-1* 


11 


DECBC 


LETBC = BC -1 


27 


DECDE 


LETDE = DE-1 


43 


DECHL 


LET HL - HL-1 


9 


ADD HL BC 


LETHL - HL+BC 


25 


ADD HL DE 


LET HL = HL + DE 


128 


ADDA B 


LETA = A+B* 


129 


ADD AC 


LET A = A + C* 


130 


ADD A D 


LETA = A+D* 


131 


ADDAE 


LETA = A^E* 


132 


ADD AH 


LET A = A+H* 


133 


ADD AL 


LETA - A+L* 


144 


SUBAB 


LET A = A-B* 


145 


SUB AC 


LETA = A-C* 


146 


SUB A D 


LET A - AD* 


147 


SUB A E 


LET A - A-E* 


146 


SUB A H 


LETA = AH' 


149 


SUB A L 


LETA - A-L* 


120 


LDA B 


LET A = B 


121 


LD AC 


LET A = C 


122 


LD A D 


LET A = D 


123 


LD A E 


LET A - E 


124 


LD A H 


LETA ^ H 


125 


LD AL 


LETA = L 


71 


LDBA 


LETS - A 


79 


LDCA 


LETC = A 


87 


LD D A 


LETD = A 


95 


LD E A 


LET E = A 


103 


LD H A 


LETH = A 


111 


LDLA 


LETL - A 


62 


LD A N 


LETA - N 


60 


INC A 


LETA - A + 1* 


61 


DEC A 


LET A = AT 


112 


LO iHL) B 


POKE HL, B 


113 


LD (HL) C 


POKE HL, C 


114 


LD(HL) D 


POKE HL. D 


115 


LD(HU E 


POKE HL, E 


116 


LD iHL.' H 


POKE HL, H 


117 


LDIHLIL 


POKE HL, L 


119 


UXHU A 


POKE HL, A 


54 


LDfHLI N 


POKE HL, N 


70 


LD 6 iHL" 


PEEK HL, B 


78 


LD C [HU 


PEEK HL, C 


86 


LD D (HL) 


PEEK HL, D 


94 


LD E <HL) 


PEEK HL, E 


102 


LD H (HU 


PEEK HL, H 


110 


LD L (HU 


PEEK HL, L 


126 


LD A (HU 


PEEK HL, A 


194 


JP NZ NN 




195 


JPNN 




202 


JP2NN 




201 


RETURN 





Loathe to leave the safety and comfort of Sinclair 
Basic, the ZX-81 user all too often misses out on 
the simplicity, speed and economy of machine- 
code programming. With the first part of this new 
series, Kathieen Peel aims to coax the timorous 
ZX owner out of his Basic refuge by 
demonstrating just how uncomplicated 
machine-code can be. She clears up the 
normal confusions by giving the 
Basic equivalent of every piece 
of code she discusses. 



As YOU ACQUIRE programming skills, you 
become aware or the limited speed and 
profligate use of memory in Basic. Real 
progress can be achieved by the use of 
machine code. 

The sub-set of 14 commands which t define 
in this article will enable you to write small 
machine-codt routines. Subsequent articles 
will expand the sub-set, gradually presenting a 
more exact picture of the Z-SO processor. 
Table 1 gives the mnemonics and Basic 
equivalent. 

You can buy a piece of software called an 
assembler which takes the mnemonic instruct- 
ions, which you can understand, and Creates 
the machine code, which initially you will not 
understand. So effectively, it is a middle 
language between what the machine recog- 
nises and what the human recognises. 

Start from the premise that the Z-SO pro- 
cessor has six variables and they are called 
B, C, D, E, H and L. These variables can only 
hold a number and that number has to be 
within the range to 255, codes 6, 14, 22, 30, 
38, 46, The variables can be grouped as pairs 
BC, DE and HL thus enabling them to hold a 
larger number, to 6S,535j, codes 1, 17, 33. 
The variables and pairs of variables can be 
increased, codes 4, 12, 20, 28, 36, 44, 3, 19, 35, 
and decreased, codes 5, 13, 21, 2% 37, 45, 11, 
27 f 43j by one. You can also add to HL either 
BC, code % or DE, code 25. 

If you wish to bad a number into variable B, 
the number that follows the code 6, id B N, is 
the number to be loaded into B, Similarly with 
code 17 s Id DE NN, the two numbers follow- 
ing code 1" are the numbers to be loaded into 
the variable DE, N represents a single 
number; NN two numbers. If either value is 
zero it must still be included. If the processor 
expects two numbers, that is what you must 
give it. For example: 



Basic 



Mnemonic Machine code 



LETDE=16514 LO DE NN 17 130 64 
LET BC- 17152 LD BC NN 1 S7 
Notice that I have equated 
16514= 130 64 
and 17152= 67 

In NX voJc dw second nusofea is ilwtyi 
multiplied bv 256 to get its value, 
16514- 130 + $4*256 
17152- * 67-256 
Somewhere inside the processor is another 




SPEED A 



variable, A for accumulator. It is the only 
variable which can be added to, codes 128 to 
1 33, Or subtracted from, codes 144 to 149. one 
of the other variables. We can also put the 
contents of any one of the variables into A, 
codes 120 to 125, or put the contents of A into 
another variable, codes 71, 7°, 87, 95, 103, 
111. A Can be made to equal any number 
between and 255, code 62, and lastly A can 
be increased, code 60, or decreased, code 61, 
by one. 

The last variable F, flag, will be defined by 
the following relationship. I hope you have 
noticed an asterisk by some of the codes. This 
indicates that after this operation a test is per* 
formed to see if has occurred as a result of 
the operation . 

Basic Mnemonic Machine code 

LET B = B-1 DEC B 5 

Variable F is adjusted on completion of this 
operation as follows: 



Table Z 








Mnemonic 


Machine code 


Address 




JP NN 


195 


130 64 


The examples all 


JP 2 NN 


202 


130 64 


jump to Address 16514 


JP N2 NN 


194 


130 64 


1130 + 64*256 - remember?! 
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Address 


Machine code 


Mnemonic 


Basic 


16514 


33 30 65 


LD HL NN 


1 LET ML ^ 16670 


16617 


70 


LD B (HL) 


2 LET 8 - PEEK HL 


16518 


35 


INC HI 


3 LETHL - HL + 1 


16519 


126 


LD A |HU 


4 LET A = PEEK HL 


16620 


128 


ADD A G 


5 LET A - A + B 


16S21 


79 


LDC A 


6 LET C - A 


16622 


6 


LD BM 


7 LET 9 = 


16524 


201 

Add two numbers 


RET 


8 PRINT C 


Program 2. 








16SM 


33 30 65 


LD HL NN 


1 LET HL = 16670 


16517 


70 


LD B IHLI 


2 LET B - PEEK HL 


16518 


35 


INC HL 


3 LET HL - HL + 1 


16619 


126 


LD A IHU 


4 LET A - PEEK HL 


16520 


144 


SUB A B 


5 LET A - A B 


16521 


79 


LDC A 


6 LETC - A 


16522 


6 


LDB1M 


7 LET B = 


16524 


201 

Subtract two numbers 


RET 


8 PRINT C 


Programs. 








16514 


33 30 65 


LD HL NN 


1 LET HL - 16670 


16517 


70 


LD B{HL> 


2 LET 8 = PEEK HL 


16518 


35 


INCHL 


3 LETHL *HL + 1 


16519 


78 


LD C IHtt 


4 LET C » PEEK HL 


16520 


62 


LD AN 


5 LET A = 


16522 


123 


ADD A C 


6 LET A = A + C 


16623 


5 


DEC B 


7 LET 8 = B-l 


16S24 


1*1 138 64 


JPNZNN 


8 1F B <> THEN GOTO 6 


16627 


79 


LD CA 


9 LET C = A 


16528 


6 


LDBN 


10 LET B = 


16530 


201 

Multiply two numbers 


RET 


11 PRINT C 


Ptogram 4. 









ND MEMORY ECONOMY 



1 


REM 12345676901234567690123 


1 


REM 12G45676901234567B90123 


4.5&7S901234S&739B123456789012345 


45G76901234567o901234557B9012345 


575901234557S901S345673901234567 


67690ia345&75931H345673901234567 


39O1234567S901234567390123455759 


69012345678901234567890123456739 


O1234557S9022345B7S9S12345B7S90 


0123456769012345576901234567S90 


o 


R (= H SBHft- 


200 


CLS 


S©0 


CL& 


210 


SLOU 


250 


i_ET C=U5R 16514 


220 


FOR K=2 TO 7 


3©S 


STOP 


230 


PRINT RT K, $;■'*" 


SGJ0 


FHST 


2*0 


NEXT K 


301 


FOR K=l&514 TO 16664 


250 


LET C=U3R 1&S14 


S10 


SCROLL- 


300 


STOP 


320 


INPUT O 


80© 


FRST 


830 


POKE K,U 


S01 


FOR Kal551* TO 16&G4 


340 


PRINT RT 7,0;K;TftB Si <J 


31© 


SCROLL 


S5G 


NEXT K 


ssa 


INPUT U 






830 


POKE K . J 






840 


PRINT RT 7,0;K;TfiB 8j J 


Program f, above, and right, program la. 


850 


NEXT K 



If B is equal to let variable f = 2 for zero, 
if B is not equal to let variable F = NZ for 
rton-eero- 

Variable F b only altered by those oper* 
ations marked with the asterisk, Machine code 
does not have line numbers, so there is no 
equivalent to Goto a line number as in a Basic. 
Your Z-8Q processor can jump to any place in 
memory, called an "address". When you start 
to load the example machine-code programs in 



your ZX-81, you will set the numbers of tbt 
code that you are typing in. Scroll up the 
screen. Next to the code number is a five-digit 
number, the address of your typed-in code. Ii 
starts at 16514 and increases by one every time 
you enter in a new piece of code. 

You can jump to any address if the F variable 
equals Z or you can jump to an address if the F 
variable equals NZ. Thai is, was the last test a 
zero or non-zero? 



The form of these commands is in table 2, 
One further piece of the variable jigsaw is 
required to enable you to write machine-code 
programs and that is an understanding of the 
difference between direct and indirect state- 
ments. 

A direct statement with a pair of variables 
would be: load variable with a number, nor- 
mally an address. An indirect statement with a 
{caniinueo' op /text page) 
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(continued from previous psgs) 
pair of variables would be: put into an address 
given by the pair of variables HL a number, 
code 54, or any single, variable, codes 1 12 to 
117, 119 on put into a single variable the 
contents of an address given by the pair of 
variables HL, codes 70, 7&, 86, 94, 102, 110. 
The indirect statement is necessary to put 
something into memory, Poke^ to be be able to 
look inside the display file to sec if anything is 
there, Peek, and to get at the beginning of the 
display file so that we can Print to Ehe screen 
For the creation of playing boards or whatever. 

The last and most important command is 
Return, 201. With a niachine<odc program, if 
this instruction is omitted, it will invariably 
lead to what is known as a system crash; keys 
become inoperative — the display disappears. 
You. will have to remove the power and switch 
the machine on again to regain control in the 
process losing all your program. The golden 
rule is always Save the program beforr 
running any machine code for the First time. 

It is far easier to recover from tape than to 
start typing all over again. The recovered 
program can then be checked For errors and 
corrected before being rerun. 

Remove memory expansions, then enter 
program 1. Type Print Peek 16670, Peck 
16671 and check that both answers are 8, We 
arc going to enter our variables in Rem 2 and 
machine code in Rem 1, so it is important that 
we get the length of Rem 1 exactly right. If 
you did not get two eights, re-enter Rem 1. 

Poke 16610, 
This stops you from editing the First Rem. 
Enter program 2 by: 

Run 800 
When the inverse L appears, type: 



1 


REM 5f RND J ?7?5 -- ; ?"?T?«J * 


7Q, 


-70 




— 70W7S™ 7Q— 7t3— 70— 7Qp > "* ; Of ; Qj 
ol ; O* ??'?'? :Q §7q 1; Q fj O 1; O «7£?^ 


7Q' 


■7Q 




"rO^yGPTO^O^TRN 812345&73981234 




S&7 , e-££LlS3 4-5&7Q 1 9©1234-5lc>7S'=ie*123*5t. 




733£ 










200 


Cl_5 








£2.0 
220 


SL.OW 

FOR K=£ TO 7 




r 




| 


230 


PRINT RT K.8, " *" 




1 


1 


£40 


NEXT K 




1 


1 


350 


t_ET C=USR 1651+ 




L 




3©S 


STOP 




■i 


*^K.>~j*mmMi 


S00 


FAST 








©01 


FOR K^lSSt^ TO 166&4- 








810 


5CROLL 








est? 


INPUT J 








530 


POKE K^ 








84-0 


PRINT RT 7 J 0;K;TRS 3; J 








350 


NEXT K 








Program 5 9nd S sample hgard display. 









33 /XH6B f70/35/ 1 26/128/79/6/0^20 1 /R / 
Where t stands for Ncwlinc. R Ncwlinc will 
cause an exit From the machine-code loader. 
Look at the machine code of program 2 and 
the above data entry to see how machine code 
is entered to a Rem statement. Then Type: 

RUN 
This will produce a number which is the 
addition of the character codes in Rem 2. 

Try editing Rem 2 and put in different 
characters. Enter program 3 using the same 
technique. Run 800 and type in the machine 
code. This program subtracts the first variable 
of Rem 2 from the second variable- 

For both cases only positive answers 
between and 255 will be correct, again try 
changing the variables in Rem 2 and sec the 
effect. Enter program 4. 

This multiplies the two character codes in 
Rem 2 together, again only positive answers 
between and 255 will be correct. The answer 



is held in the single variable C. Modify 
program 1 to program la. Now let us enter 
program 5. 

It is necessary to create a display file with a 
Basic program before Poking alternative 
characters into n with a machine-code routine. 

Remember when stepping from one line to 
another — all lines, even empty ones end with 
the New line character, page 172 Sinclair 
manual, and the Print At starts at column 0, 
page 123 Sinclair manual. 

Program 5 creates a board to demonstrate 
the difference in speed between machine code 
and Basic, You can just see the asterisks being 
printed by the Basic program on the screen, 
the machine-code board is almost instant- 
aneous. Try putting in a delay and loop in 
Basic to demonstrate this- Also try different 
patterns on the screen by varying parts of the 
machine code- If you have managed to get this 
far the worst is over. 



Program 5. 














Address 


Machine code 


Mnemonic 


Basic Address 


Mach 


ne 


code Mnemonic 


Basic 


16514 


33 12 64 


LD HL NN 


LET HL = 16396 


54 


5 


LD (HL)N 


POKE HL, 5 




94 


LD E fHLl 


LET £ m PEEK HL 


25 




ADD HL OE 


LET HL = HL+DE 




35 


INC HL 


LET HL = HL + 1 


54 


5 


LD (HL) N 


POKE HL, 5 




86 


LD D IHLI 


LET D - PEEK HL 


25 




ADD HL DE 


LETHL - HL+DE 




33 3 


LD HL NN 


LET HL - 3 


W*T 


1 


LD (HL)N 


POKE HL, 1 




26 


ADD HL DE 


LETHL - HL + DE 16572 


121 




LD AC 


LET A j= C Get start 




125 


LD A L 


LET A = L Save start 


111 




LD LA 


LET L = A position 




79 


LDCA 


LET C ■ A position 


120 




LD AS 


LET A - B 




124 


LD A H 


LET A = H 


103 




LDH A 


LETH = A 




71 


LD 8 A 


LETB = A 


25 




ADD HL DE 


LET HL = HL + DE Left-hand 


16528 


54 135 


LD (HL) N 


POKE HL, 135 Line across 


54 133 


LD IHU N 


POKE HL, 133 line down 




35 


INC HL 


LETHL - HL + 1 


25 




ADD HL DE 


LETHL - HL + DE 




54 131 


LD IHD N 


POKE HL, 131 


54 133 


LD IHU N 


POKE HL, 133 




35 


INC HL 


LETHL - HL + 1 


25 




ADD HL DE 


LET HL = HL + DE 




54 131 


LD (HL) N 


POKE HL, 131 


54 133 


LD IHU N 


POKE HL, 133 




35 


INC HL 


LETHL = HL + 1 


25 




ADD HLDE 


LET HL = HL + DE 




54 131 


LD (HL) N 


POKE HL, 131 


54 133 


LD IHU N 


POKE HL, 133 




35 


INC HL 


LETHL = HL- 1 


25 




ADD HL DE 


LET HL = HL + DE 




54 131 


LD (HL) N 


POKE HL, 131 


54 


2 


LD IHU N 


POKE HL, 2 




35 


INC HL 


LET HL - HL + 1 16601 


35 




INCHL 


LET HL = HL + 1 Bottom 




54 131 


LD (HL) N 


POKE HL, 131 


54 


3 


LD (HL)N 


POKE HL, 3 line across 




36 


INC HL 


LETHL = HL + 1 


35 




INC HL 


LETHL = HL + 1 




54 131 


LD (HL) N 


POKE HL, 131 


54 


3 


LD (HL) N 


POKE HL, 3 




35 


INC HL 


LETHL - HL + 1 


35 




INC HL 


LETHL - HL+1 




54 131 


LD IHU N 


POKE HL, 131 


54 


3 


LD IHU N 


POKE HL, 3 




35 


INCHL 


LETHL = HL + 1 


35 




INCHL 


LET HL = HL + 1 




54 4 


LD (HL) N 


POKE HL, 4 


54 


10 


LD IHU N 


POKE HL, 10 


16556 


17 10 


LD DE NN 


LET DE - 10 Right-hand 


36 




INC HL 


LET HL * HL + 1 




25 


ADD HL DE 


LETHL = HL + DE line down 


54 


3 


LD IHU N 


POKE HL r 3 




54 6 


LD (HL) N 


POKE HL, 5 


35 




INC HL 


LETHL = HL+1 




25 


ADD HL DE 


LETHL = HL + DE 


54 


3 


LD IHU N 


POKE HL, 3 




54 5 


LD(HL) N 


POKi Hi, 5 


35 




INC HL 


LET HL * HL+ 1 




25 


ADD HL DE 


LETHL ■ HL+DE 


54 


3 


LD IHU N 


POKE Hi, 3 










201 




RET 
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SHARP MZ-8QK/MZ-80A MZ-8QB 
functional cassette software by Dale Hubbard 
Buy 2 at £19.95 - fake 1 at £5.95 FREE!.'! 



Alt programs in Standard Sharp Basic for 48k RAM upwards. 
All programs supplied with exhaustive and attractively bound 
documentation. 



DATABASE 

The program that everyone needs. Facilities include son, search, list, 
delete, change, totals, save file, line print if required, etc. etc. Can be 
used in place of any card index application. £19,95 



STOCK CONTROL 

All the necessary for keeping a control of stock. Routines include 
stock set up, user reference no., minimum stock level, financial 
summary, line print records, quick stock summary, add stock, 
delete/change record, and more. £19.95 



MAILING LIST 

A superb dedicated database to allow for manipulation of names & 
addresses & other data, with selective printing to line printer. 
Features include the facility to find a name or detail when only 
part of that detail Is known. Will print labels in a variety of user- 
specified formats. £19.95 



COMMERCIAL ACCOUNTS 

A gem of a program, all for cassette, with the 
following features; - 



Daily Journal 
Credit Sales 
Cash Sales 
Credit Purchases 
Purchases - other 



Safes Ledger 
Purchase Ledger 
Bank Account 
Year to Date Summary 



A fully interactive program suitable for all 
businesses. Files can be saved and loaded and 
totals from one file carried forward to another on 
cassette. Particularly useful from a cash flow point 
of view, with an immediate accessibility to totals 
for debtors and creditors. Bank totally supported 
with entries for cheque numbers, credits and, of 
course, running balance. £1 9 55 



DECISION MAKER 

A serious program that enables the computer to make a sound decision 
for you based on various criteria. 

If you want to buy a car, hi-fi, house, etc., or you don't know which 
woman to marry then you need this one. £5J95 



HOME ACCOUNTS £1SJ5 

Runs a complete home finance package for you 
with every facility necessary for keeping a 
track of regular and other expenses, bank 
account, mortgage, H.P. etc etc etc!! You'll 
wonder how you ever managed without it. 



INVOICES AND STATEMENTS 

(deal for the small business. A complete suite of programs together 
with generated customer file for producing crisp and efficient 
business invoices and monthly statements on your line printer. All 
calculations including VAT automatic and provision for your own 
messages on the form produced. £1 g J5 



CHOPIN - LES ETUDES 

Six beautiful studies from Opus 10 and 25 
performed for you live by Mr. Sharp - 
Spellbinding!!! £5.95 



MOTOR ACCOUNTANT 

Find out exactly what that 

car is costing you and keep a 

data file with all your expenses therein! £5,95 



RUBIK SOLVER 

It's not our policy to offer games but we make an exception here for a 

program to solve the cube from ANY positron. Shorthand notation 

makes learning the solution by heart possible for most active brains, £1255 



THE CATALOGUER 

This dedicated database is ideal for use in any situation where a 
catalogue could be utilised. E.g. stamp collection, coins, photos, 
slides, books, records etc. £19.95 



RECIPE FILE 

Let all those computer 
widows have a bash! The 
wives will really enjoy the fun 
of this program designed to 
keep all her recipes. Will even 
suggest a menu for a day/ 
week! Excellent value. 



£19.95 



s 



~, , ^ Access Welcome 




Send cheque or P.O. or Cash {registered} or Credit Card no. to: 

Gemini Marketing Lid 

Dept YC7 Quay House Quay Road Newton Abbot Devon TQ12 2BU 

Or telephone us with your credit card order on (0626} 62869 

All orders despatched by return - no waiting. 

All prices include VAT and post & packing except Hardware. Full range of Sharp 

peripherals available - please 'phone for quotations. 

Please state machine type (A.K. or B) when ordering software. 






It is usually possible to program efiidenrly 
wirhout recourse to logical arithmetic and 
many programmers are happy to leave it (hat 
way. Unfortunately, if you are in the trans- 
lation business and the original programmer 
has used logical arithmetic you art obliged to 
follow suit. This may leave you in an area of 
your Basic with which you are not familiar and 
with a machine that insists on being illogical. 
So Jet us look at some possible problems. 

The logic of the Pet, TRS-80 and Genie is 
standard with the logical values being integers 
of -1 for true and for false, but the Apple 
uses 1 for true and for false. This would 
seem to be no more than an inconvenience but 
unfortunately there is a more subtle difference 
in the way machines deal with individual bits. 
The line 

10 IF iX<7) AND fZ< >7| THEN 100 
will work on most machines and is in fact a 
very powerful programming tooL Yet if that 
works, what about the following line? 

20 JF PEEK (594101 AND 4 THEN 2000 
It works on a Pet — to see if the space bar has 
been pressed — but an equivalent line 

30 A = PEEK 1491521 AND 123 THEN 2000 
on an Apple will not cxrract a bit from an I/O 



TO PRINT 


'AND' BENARY LOGIC TEST" 


20 PRINT 


'ENTER VALUE OF X" 


30 INPUT X 


40 PRINT 


'ENTER VALUE OF Y" 


SO INPUT Y 


60 A = X AND V 


70 PRINT 


'THE LOGICAL AND" VALUE 


OF";X; 


"AND";Y: "IS';A 


80 GO TO 10 


Program L 


Binary fogic test. 



port. This is because on the TRS-80, Genie 
and Pel the logical operators And, Or, and 
Not Operate On individual bits, but on the 
Apple they do not. Consequently line 30 
always returns a value of A= 1 regardless of 
the actual value in location 49152. On die 
Apple 

A = XAND Y 
is interpreted as 

A=(X< >D)AND (YOOI 
Confused? Program 1 is a test program to use 
on your computer to see how it handles logical 
arithmetic. Use this program to see how your 
machine reacts using various line 60s, 

The logical operators on Sinclair machines 
are different again. On the ZX-80 true is -1 
and false is 0, but on the ZX-81 true is 1 and 
false is 0, The rules for logical arithmetic on 
these machines are quite different and you are 
referred to table 1. 

Sinclair owners will know that their version 
of logical arithmetic lacks a Not function. 
They cannot use the line 

TO IF NOT X- 10 THEN GO TO 100 
but it can easily be mimicked with 

10 IF X-10 THEN GO TO 100 
which, on a Sinclair, does the job required. 

Most games include an element of chance 
and this is provided by the computer's 
random-number generator. The first sign of 
such use often appears at the start of a 
program when the seed of the generator is 
reset to ensure a new series of random 
numbers. The statement used will be 



difficulty in translation. When a program 
requires a random number, there is a range 
into which it must fall and different machines 
handle these ranges differently. For a trans- 
lation key, see table 2. 

If your machine dots not have a random 
function, you must create one and use it as a 
subroutine. There are a number of complex 
random-number algorithms but usually a 
simple one is adequate for games programs. 
My suggestion is program 2 r which returns a 
pseudo random number between and I as R„ 

Cursor-control characters are the bane of a 
translator's life* They sit in other people's 



Randomise, Random, Rand or Ran. The Pet 
and Apple set the seed with RND(-X), Your 
instruction book will tell you how to reset the 
seed value on your machine. 

Having set this, the computer will call for a 
random number, when it needs one, with 
RND. RND is almost universal, but the 
results returned are not and could cause some 

BASIC 

KANSLATIOJ 
AND^E 
FINAL 

HUROES 

This month Tony Edwards 
offers a miscellany of ideas to 
help you past the pitfalls which 
lurk in even the simplest-looking 
Basic translation. 
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Random nun- 


ber 




P« 




Apple 


TRS-80 or 
Genie 


ZX-B1 


(Xx<1 






RMDd) 




RWD(l) 


RWD[0) 


RND 


QOKN 






l\TRND{1) 




N*RND|1) 


RND|N) 


N'RND 


A<x<B 




A 


+ (B-AJ'RIMDiU 


A + 


(B-A)*FWDi1) 


A + RNDjB-A) 


A + IB-A)*RND 


Table 2, 


















programs, Chr$, and arc completely opaque. 
They cause the computer to do strange things 
depending on the code in parenthesis behind 
them — but to the uninitiated there is no way 
of breaking the code. Codes 32 to 1 26 3 except 
on Sinclair machines, are usually standard 
ASCII codes which were dealt with last month 
and codes above 126 are usually graphics 
symbols — also dealt with last month. 

The exceptions are the Genie and TRS-80 
where codes above 19) are space-compression 
codes which cause a number of spaces to be 
printed, the number of spaces being found by 
the formula 

number = code -192 

These are useful in formatting or in erasing 
characters no longer wanted on the screen. 

The codes which cause most trouble are 
those which move the cursor about and dear 
parts of the screen. These arc covered by the 
translation key in tabic 3. An exception is the 
TRSSO's ChrS(23) which causes characters 
printed to become double-sized. The Apple 
cursor controls are seldom used in programs as 
they must be preceded by the escape character, 
Chr$<27). 

Both games and business programs use 
extensive scree n-formatiing controls to pro 



X AND Y has value X if Y< >0 


X AND Y has value if Y = 


X OR Y has value 1 if YOO 


X OR Y has valua X if Y = 


NOT X has value if X<>0 


NOT X has value 1 if X - 


Table t. 




duce a neat apearance. The ChrS(X) controls 
and space-compression characters mentioned 
are part of this formatting but another essential 
pan is the Print At, or Print @ statement. 
These and similar statements cause a character 
or string of characters to be printed at a 
particular position on the screen. 

Sinclair machines identify the screen 
position with two co-ordinates so that 

PRINT AT 3, 7, "* " 
prints a hash at row 3 of column 7, The 
TRS-80 and Genie identify 1,024 screen 
positions so, as the screen is 64 characters 
wide, the same effect is produced by 
PRINT {§3 3-64 + 7 r "#" ' 
Apple owners do not have this facility but do 
noi need it as they can use 

VTAB3:HTAB?:PRINT"#" 
ro produce the same effect. VTab tabulates 
vertically and HTab tabulates horizontally. 

At this stage readers who own Pets will be 
wondering what they can do as their machines 
do not have this feature. They can use a 
mixture of cursor controls and spaces to 
produce the same effect, For example, 
PRINT CHR5H9}, CHR$n7). CHR*(l7h 

CHR$f17), •'* " 
but this is not very elegent so I offer program 
3 which provides Pet owners with a Print @ 
facility. 

This is a Basic program which Pokes a 
machine-code program into the second cassette 
buffer. It should be safe enough there but if 
you want h somewhere else, it is relocatable 
without change. It is written for new-ROM 



10 PRINT "tNPUT RANDOM NUMBER 


SEED" 


11 INPUT S 

- 


■ 
ft 

1000 REM PSEUDO-RANDOM NUMBER 


GENERATOR 


1010 T = 5/3001 


1020 1 = INTIT) 


1030 R = T-l 


1040 S = S-M7 


1050 RETURN 


Program 2. Pseudo-random number 


generator. 



100 DATA 32,154.208.169,19.32,210.255, 

230,97 
110 DATA 164,97,169.29.166.98.240.8,202, 

32 
120 DATA 210,255,224,0.208,248,136,208, 

245.96 
130 FOR X = 826 TO 855 
140 READ Y 

150 POKE X,Y 

160 NEXT 

Program 3. Pet Print @ routine. 



Pets so users of old- ROM machines shoulc 
make the following changes: 

■ Line 100, change 154 to 167 

■ Line 100, change 97 to 179 

■ Line 110, change 97 to 179 

■ Line 110, change 98 to 180 
The line 

POKE1, 58: POKE 23 
is used to initialise the program and then it is 
used with the statement 

X - USR(A|:PRINT AS 
where A is the screen position and AS is the 
string to be printed. 

This article started with logical arithmetic 
and in case you thought you had seen the iast 
of it I am going to fmish with it. A number of 
computers, including the Apple and the Pet, 
have a wait statement which is useful. This 
causes the program, execution to halt until 
some preset condition is achieved. The state- 
ment has the form 

WAIT X,Y,Z 
and the computer will wait until the contents 
of location X — usually a port — And Y 
Exclusive Or 2 gives a non-zero result. It does 
not matter that this is such a mess because if 
your machine has no such function you do not 
need to understand it — just translate it. If jou 
have an INP function vou can mimic 

10 WAIT X,Y,Z 
with 

10 IF INP(X) - 2 THEN 20:GO TO 10 
This function is usually used to halt Basic 
until some action is taken with hardware so it 
can be mimicked with InkeyS if you have one 
using the loop: 

100 A* =* INKEY$:IF AS = "THEN 100 
which causes the machine to halt until a key is 
pressed or if you do not have InkcyS a norma) 
Input will stop Basic until you enter some 
dummy value. 

Xext month, in the final pan of this series, I 
shall deal with the methods used to translate 
from one dialect to another when the dialects 
are so different as to make direct translation 
impossible. The method presented is capable 
of translating from one language to another 
and an example of such a translation will b 
given. 



Action 


Pet 


TRS-80 II and Genie 


TRS-80 III 


ZX-S1 


Clear screen 


(1471 


— 


(Z7) 


— 


Clear to end Of line 


(22) 


(301 


(23) 


— 


Cleat to start of line 


(150) 


(29) 


— 


— 


t Clear to end of screen 


— 


i31l 


— 


— 


Cursor up 


(145) 


(27) 


!254) 


(1121 


Cursor down 


1171 


(20) 


[295} 


H13J 


Cursor left 


[1571 


(24) 


12521 


(114) 


Cursor right 


(29! 


(25) 


(253) 


1115) 


Cutsor home 


(19) 


(28) 


— 


— 


Table 3. Chr$ codes. 
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MICHAEL ORWIN'S ZX81 CASSETTES 

The best software (by various authors) at low prices. 



QUOTES 

"Michael OrwEn's £S Cassette Two is very 
gwd vfliuo. It contains to stolid we" designed 
garrets *vh»ch work, offer plenty of va>1etv and 
choice, and are fan." 

from rhc ZX Software feview in 
Your Computer, May "<fi? issue. 

"I had your I nvaders ■' React cassette ... I 
was delighted with thrS first cassette." 
P. Ruhylhon, London IWVJ& 

"I have been intending to write to you for 
some days to say how much ) enjoy the 
games on "Cassette One' which you suopfed 
me with eartier ihis monm." 
f. W., London SWtf 

"I previously bought your Casselte One and 
consider it to be good value for money!" 
Richard Roti-Litngfty 

Managing Oirecwr 
Mine of information Ltd. 



CASSETTE 1 

ie±«v*n tit program^ 

machine coflt: 

React, Inviders, Phantom altera, Maia of 

death , Planet lander. Bouncing letters, Bug 

splat 

Basic: 

I China, Mastermind, Robots, Basic 

Hangman. PLUS Large screen versions of 

Invaders and Maze of Death, ready for when 

you get 1(3K. 

Cassette One costs £3.80 



CASSETTE 2 

Ten games in Basic for 16K ZX81 

Cassette Two contains Rsvorsi, Awari, Lasar 

&HH, Word Mastermind. Rectangles. Crash, 

Roulette, Pontoon, Penny Shoot and Gu n 

Command 

Cassette Two coats C5 



CASSETTE 3 

8 programs for IfjK SCSI 



STAflSHlP TROJAN 




Repair your StarshJp 
before disaster strikes. 

Hazards include 
asphyxiation,, radiation, 
escaped biological 
specimens and plunging 
inio a Supernova. 



STARTflEK This version of the well known 

space adventure game features variable 

Hiingon mobihty, and graphic photon torpedo 

(racking, 

PftJMCESS Of KRAAL An adventure game. 

BATTLE Strategy game for 1 lo 4 players , 

KALABHlASZ Worlds silliest card game, full 

of pointless complicated rules. 

CUBE Rubik Cube simulator, with lots of 

function* incSudrng 'Bocksiep' 

SECRET MESSAGES This message coding 

program is vary txlp qowi ]f , 

MARTIAN CRICKET A simple but addictive 

game (totally unlike Earth cricked in machine 

code. The speed is variable, and its top speed 

is. very fast. 

Cassette 3 costs £5. 



CASSETTE 4 
8 games for 16KZX81 



ZX- SCRAMBLE r machine tode> 




Bomb and shoot your way through the 
fortified caves. 



GUNFIGHT 

(machine codcl 



INVAOERS 

(machine cade) 





t-UrvGALOlDS imacnirnj codel 
GALAXY INVADERS (machine code) 
f (Mts of swooping and diving alien craft to 
fight, 

SNAKEBITE (machine code) 

Eat the snake before it eats you Variable 

speed (very fast at lop epeedl 

LIFE (machine coda} 

A ZX81 version of the well known game. 

3D TfC-TAC-QNE ( Basic! 
Played on a 4 * A x A board, this is a game for 
rhe bran, it e very bard to bear the computer 
at it 

7 of the 8 games are in machine code, 
because Ibis is much fasler than Basic (Some 
of these games were previously available from 
J. Stead man I. 

Cassette 4 cons E5, 



Recorded on quality cassettes, sent by first dass post, from; 

Michael Orwin, 26 Brownlow Rd. Willesden, London NW10 SQL m c^ov on/y p/easej 
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ZX81/ 16K SOFTWARE 



a 



"STARTREK" 



£4.95 



IfiK STARTREK: Exciting space adventure game including 
kEingons starbases. phasors, 8x8 galaxy, 4- levels of play, long 
and Short range scanners, etc. 



D 



SUPER WUMPUS" 



£4.95 



t6K SUPER-WUMPUS; Can you hunt and catch the 
mysterious wurnpuS in his underground labyrinth? Intriguing 
underground adventure. 



D 



'GRAPHIC GOLF' 



£4.95 



16K GRAPHIC GOLF: Test your golfing skills on the 
computer's IS hofe golf course, each hole is different and *& 

graphically displayed On screen, many hazards including lakes, 
streams, rough etc. 



□ "GAM ES PACK 1" £4.95 

16K GAMES PACK 1: Fantastic vatue for money, nearly SDK 
of programs on one cassette. Five games including " Fteal Time 
Graphic" Lunar Lander, Starwars. Hammurabi, Minefield. 
Mastermind. 



NEW!! 

D 



ZX-ARCADE ACTION!! 



MUNCHERU' 



£5.95 



At last! Pacmen for your ZX-81 full feature arcade game 
including 4- types of monsters, nigh -score, lO-sMI levels etc., 

all entirely in m/c code, 



D 



SPACE INVADERS' 



£4.95 



Trite version is simply the best yet, features include 3-la*er 

bases, high scorer, bonus points, alien memberships, authentic 
space invader movement and ever increasing speed, 10-skill 
levels. 



D 



ASTEROIDS' 



£5.95 



Authentic representation of the arcade game with tett, right, 
thrust & fire controls, 5- levels of play h alien spaceships, 
FASTEST! version available. 



□ 



ALIEN- DROPOUT" 



£5.95 



Can you stop the aliens from building up in their launch chutes 
before thay drop down d destroy you. Exciting NEW arcade 
game 

Cheques/POs payable to "SlLVERSOFT" 
TICK BOXES REQUIRED 



!v.o ct im daduGt ft 00 
S.A.E. K» CATALOGUE 

lanckaaithaqii« J PQIerf ... 

iKSl. VIC-30. SftCTRUM fcr BBC S0FTWAH6 WANTED 
EXCEL LENT ROYALTIES lP«*b*Wv ll* Nsl •round] 



Address, 



¥C « 



SILVERSOFT (Dept. YCJ 
3b Bader Park, Bowerhill, 
Melksham, Wiltshire. 
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KAYDE Electronic Systems 
ZX80/1 

ZX KEYBOARD WITH 
REPEAT KEY 



Fully cased keyboard £37.95 

Uncased keyboard. £27.95 

Keyboard Case.... £10.95 

This is a highly professional keyboard using executive buttons as found on top 
quality computers. It has a repeat key and comes complete in its own luxury case. 
This is a genuine professional keyboard and should not be confused with toy key- 
boards currently available on the market 

KAYDE 16K RAM PACKS 

The 16K RAMPACK simply plugs straight into the user port at the rear of your cornp uter It is fully 
compatible with all accessories and needs no extra power and therefore it will run quite happily 
on your Sinclair power supply, tl does not over-heat and will not lose memory at all. As you may 
know some makes go down to 1 1K after being on for a while. 

This 16K RAMPACK is very stable ano will not wobble or cause you to lose your programme It 
comes fully built and tested with a complete money back Guarantee, 

KAYDE FLEXIBLE RIBBON CONNECTOR 

Stops movement of RAM PACK and other accessories 
(Not needed with a KAYDE RAMPACK) 

KAYDE 4K GRAPHICS BOARD 

The KAYDE Graphics Board is probably our best accessory yet. It fits nearly inside your ZX91. It 
comes complete with a pre-programmed 2K Graphics ROM, This will give nearly 450 extra 
graphics and with there inverse makes a total of over nine hundred. 

The KA YDE Graphics Board has facilities for either 4K of RAM (for user definable graphics) 4K of 
ROM or our4K Tool Kit Chips thai will be available shortly All the graphics are completely soft- 
ware controlled therefore they can be written into your programmes Here are a few examples 
A lull set of space invaders — Puckman — Bulits, Bombs — Tanks — Laser Bases and Atiert Ships 

NO EXTRA POWER NEEDED 

KAYDE 16K GRAPHICS BOARD SOFTWARE 

Peckman: The only tr ue ZX version of the popular arcade game- 
Centipede: "In ail I think this is the best presented moving graphic program IVe yet sean 1 " 
Phil Garratt, Interface. 

Space Invaders: The best version available anywhere. Graphic software can only be used with a 
graphics board. 

KAYDE 16K 81 SOFTWARE 

Centipede "In all I think this is the best presented moving graphics program I've yet seen" Phil 

Gar rati Interface 

3D/3D Labyrinth, A Cubit Maze that has corridors which may go left, right, up. down. 

Peek men (the latest addition in 81 games) 
WHY WAIT TO PAY MORE 
FAST IMMEDIATE DELIVERY 

Post to: 

Dept YC7 

Kayde Electronic Systems Ltd 

The Conge l^c 

Great Yarmouth 

Norfolk NR30 1PJ 

Tel: 0493 57867 (DEPT YC) 

DON'T FORGET YOU CAN ALWAYS ORDER 
ON THE TELEPHONE WITH YOUR CREDIT CA 

All products Include VAT are fully 
built and tested and come with a 
COMPLETE MONEY BACK GUARANTEE 







I enclose C. 
Name 
Address . , 



Please add £1.50 p/p for all hardware and 50p for all software. 
Please make cheques payable to Kayde Electronic Systems Ud. 



YOUR COMPUTER. AUGUST T962 61 



SOFTWARE 

AICM 



Databases arc collections of information 
designed to allow you quick and easy access to 
the necessary data. A simple database sits in 
the corner of every office in the country? in the 
guise of a filing cabinet. 

The more powerful the management system 
of the database \s t the more choice you have of 
ways of interrogating the information base. 
Typical databases would be personnel records, 
payroll, scientific results, sales figures and 
mailing lists organised into files. A sophis- 
ticated database consists of a suite of programs 
accessing and working on many different files 
to provide the user with information. 

Files are the nuts and bolts, and they can be 
classified as sequential, indexed or random 
access. Sequential file structures, sometimes 
known as serial files, have their information 
stored as records in memory, one after the 
other, head to tail. One important advantage of 
this style is the simple structure which makes 
program writing easier and less time-con- 
suming. 

Once you have created the file you must 
make it easy to use. File management is carried 
out by a trio of assembler routines euphemis- 
tically known as Sit), These three routines 
perform the search, insert and delete functions 
that are necessary. The search routine is a 
simple linear search, that is to say it starts at 
the beginning of the file and works its way 
through each records searching on the first 
three characters of each record 

If the search is successful the record will be 
printed out, if not the search flag will be con- 
ditioned and an appropriate message displayed 
on screen. Remember this starch is conducted 
on a particular record's label, so as long as the 
key is unique you do not have to worry 
whether the rest of the record is similar to 
others, For example, you could use the last 
three digits of an invoice number as a label and 
the goods, price and date as the rest of the 
record. If the key cannot be guaranteed, just 
prefix each record with a three digit number 
from, say, 000 to 999 giving 1,000 unique 
labels but at the cost of a three-byte overhead 
for each record. 

This search routine is also utilised by the 
insert and delete routines — not surprisingly 
since in order to delete a record you first need 
to find its position in the file. The search flag 
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George Byrns' trio of assembler 
routines provides the search, 
insert and delete functions that 
you need to handle the files whic 
make up your Acorn Atom 
database. 



is again used to flag messages to the user in the 
event of unsuccessful searches when deleting 
or trying to insert a record that already exists. 

The file is created or loaded back into the 
upper text space with the pointers to the file 
base set at * 8205 thus allowing space for the 
file parameters Filclen and Recordlen to be 
saved with the file, With only 6K of storage 
you need to be fairly concise. Naturally, with a 
disc drive, the program could be developed 
into a really powerful too!, as this would load 
the files in a matter of seconds, giving the 
capability to search through vast amounts of 
information in a minute or so. 

The program is menu-driven and upon 
selection of a function a jump to the approp- 
riate subroutine is performed along with error 
checking. To end a function and return to the 
menu the colon is recognised as end of 
function. 



Suppose an estate agent had set up a file of 
all the properties on the market. Details listed 
could include the area of the city, detached or 
semi-detached, number of bedrooms, central 
heating and price. A prospective buyer might 
come into the office and ask for all properties 
in a particular area of the city, or request 
details of four-bedroom detached properties, 
in a specific area and with central heating. 
Here the multi-search comes into play. 

This routine performs a global search on up 
to three target strings simultaneously and 
returns all the records that satisfy the search 
parameters. The target Strings can be any 



length, subject to the maxima defined by the 
user, and it does not matter whether the 
requested order is the same as that occurring 
in the file. 

In the estate agent's casej the multi-search 
function would be selected and the area or 
post-code entered in response to the first 
question. A colon would then be entered in 
answer to the next question since only one 
attribute need be searched. Following this all 
the properties in the specified area would be 
printed. The second example would be just as 
easy to perform with the results duly printed 
out within a few seconds. 

This routine is a more sophisticated version 
of the simple linear search which should 
become obvious from the flow diagrams and 
assembly listing and offers a great deal of 
flexibility in the way a file can be interrogated. 
There is plenty of scope for development. For 
example, you could search for and manipulate 
numerical data to provide tables, totals and 
averages. 

The program could be used for holding 

details of club membership — streamlining 

membership renewal and mailing of news- 
letters, general mailing lists, cataloguing and 
cross-referencing journals or even as a language 
translator. I intend to develop the program 
further by providing the ability to search by 
fields if desired and incorporate relational test- 
ing of data. 

Any 6502-based system with the necessary 
free space in zero page could run this program, 
but remember Atom Basic has its peculiarities. 
"$" is the siring address operator and it 
specifics that the value following it is the 
address of the first character of a string. $A 15 

analogous to AS in other Basics. 

The query "?" operator can be considered to 
be the equivalent to Peek and Poke depending 
upon its context. The "!*' sign can also be 
considered as a Peck or Poke but this time 
instead of operating on a single byte it operates 
on a word and in Atom Basic a word is four 
bytes long. The apostrophe used in Print and 
Input statements generates a carnage return 
followed by a tine feed. 



U* 5**rt 



LL1 

LL2 



LL3 
LL4 



Lwt 

four? 



Out 

H* ■■ t F*c 



_L5 



Stiroh 

LDfl B8 
STPt 92 
LDA M 
5TR 96 
LDA 91 
STA ti 
LBK 64 
BEG LL3 
LSV 82 

CNPf35J,V 
t>€ LL4 
PEV 

BPL LUJ 
LBfi *FF 
STA *6 
"i 
DEW 

KG Lu? 
OlC 
IDA 8? 
ADC f 2 

iTft *& 

INC 53 
JUP LL1 

ldv ae 

-DA 958 

E€0 LL9 

JSP LLfl 
BHE LL8 

SCT LLS 

etc 

UW 92 



I REM FILE HflHDLIMG FROOfiflH O.RVRHS 

5 N ■ 64 

IB DIM LL<39),RfK>,S(N>,T<:W) 

15 FOR I m j TO »; LLfl J - -I; NEXT I 

S* FOR 1 = 1 to 2; din Pi-Si 

99 PR INI »2l 

199 t 

INSERT RSSei&.V CODE 

9*0 3 

S99 NEXT [; PRINT *&, REH TLSH SCREEN JfiCK OH 

1005 '#64-0 

1086 INPUT - ARE VOU USING AN EXISTING FILE ", *ft 

19*7 IF *» * ■¥■ THEN ?iS7 - ?*3262, ^»84-*-»e:-Dl 

1009 PE*t PLACE fiti&E ADDRESSES OF STRINGS INTO "ERG PAGE LOCATION 

leifl ~#£S - ft, ?*St *- XHtrTYFS236 

101 5 ?*W - F. ->i?8 - R*lFFFF.'£M 

1629 ?«fl - S.* ?»?B » S*tfFFF.'2M 

tees "'iSB - T. ^*9E - TMFFFTV23C 

19M PRINT *12," HENU" 

1516 PRINT 'I iltSERT DRTfl" 

1520 FRJHT "2. „.„,., SEARCH FOR MTA-' 

1338 FRIHT "3,,. ■*,,.. nULTl-SEfifiCH" 

154* PRINT "4,. ..,♦... DISPLAY COMPLETE FILE" 

15.50 PRINT "5.... EELETE COMPLETE FILE" 

15<M PRpMT "«, ,-CPCflTE FILE"' 

15?© PRINT '7 CLOSE FILE" 

i6ae iMRirr A, RE* ln=uT CHOICE 

I£|0 IF IKI OR H07 TtCH GOTO 1588 

ifrie gosub i-.H»iees>-io&a> 

l?99 BOTTJ 1S«. REM GO BUCK TO MENU 

£699 INPUT "TVPE IN DATFr" »R 

£619 IF LEN<Rj>N OR. lEH(.tt»?K? TMEN PRINT -RECOftC TOO LONG", GOTO 

a&e* 

M» IP •?■ ■ •:- T«N RETURN 

2630 LINK LL5 

£940 IF 'V9&Q THEN PRINT 'RECORD fl^FEftOV EXISTS" 

i*» SQTO 2&W 

3899 INPUT *TVPE IN 3 CHARACTER LABEL" *ft 

361* IF LENcR»3 THEN GOTO 5&W 

t0H If 7« 1 CH':* ThCH KE7URN 

3M8 LINfc LLO 

3*33 IF ?*96 - THEN PRINT "HO StCH REC45RD " .GOTO 39» 

3040 PRINT t<" > #$3*2&, * ^*$Z> 

ItM) OOTO 38&0 

40M C - 

JOlfl INPUT -TWE IH S£WC« LMEL"*R 

■WM If LEHCft>)?«S7 Oft LEN^fi»N TNEH PRIMT - TOO LOHO"', 6OT0 JfllO 

40 JO i#a? - LENtEj; C - I 

404C IHPUT "rr-FS IN iECOMD L^EEL 1 ' li 

4050 IF ^ - tn " - 1 THEN GOTO 4365 

*9tt IF LEW< £,>?*#$? OR L£N^;>N TkCH PRIMT 'TOO L0H&" . OOTO *340 

4d£B >t*C - l;"v ; ■ i 

40lJ3 INPUT -T 1 *^ IN rHIffC LftEEL" FT 

497& IF T ■ W* < TrlEH MTi 4SS5 

4«?5 JF LEH <T»?W? » LEN(T>5« THEN PRJhT -TOO lOmC- ' ■ SOTD 40$S 

JOM ?#SF ■ LEHCT>1 C - 3 

J 0^0 lI^A ''Lid 

49S5 PfilKT 'PRESS BMV key tq CONTINUE"; UN* »TFE3. RETURH 

5000 J-0, PRINT tl4. SEH TURN RASED KUDE ON 

30l« FEft I - T3 -**4-z 

5«* PRINT *<#«« t J.'*' 

»M J - J t TUtff 

3049 NEXT I, FPIMT fis, S£H Tu»< F*G£» HOPE CFF 

^050 Lit* »FFEi: RCTWN. PEH WAIT FOR fW MEV 7& £t TLFr€I> ON 

£909 INPUT -TVFE IM ThFfEE CHRWCIEft LtiEEL" tP. 

<»10 IF i£NtR»3 THEN 60T0 <&& 

«029 IF ?ft * Ch" ' TrtEtt RETUftN 

«30 LlMK LL? 

«049 COT0«80* 

r&>e input -type in sftofti length- e 

■'01* IF j:*! THEN OOTO TOOO 

70io ^ler ■ b 

763* DO 

7049 IHPUT » T*R£ Iff DATS " « 

rase >*?a - lehcrj 

7W* LINK LL3 

roro UNTIL » - CH-" 

7099 RETURN 

3«ea >»e»3 * 'per- ?*«29i - •><&*. » - 1 

3019 PRINT '.'♦SmvE DATA FILE FfttW Si«l TO " 

9029 PRINT * 9£95 + >»er* »S4 

«» EHD 



FiltbM* 
Poirrt 

CUtr >**<-«h 4i«* 

Fji*fc«* 4 1 

Pctnt ♦ 1 

F 1 if L*n 

Out e>wck fof s»r* l*rt*tK ^J if 



N#xt r«COC^ 
fl»*in 

S*t » Lair it «ouna 

Enor o* fit* ? 

Fl\t l*n 

Rolnrt 

J*e^+ irtto P<iirrt 

rnci****irt Roifrt + I 



Fl I* L*n 
InMrt 



* 4.0 Lsn 







RJK &? 


rKCni L*r» 








57A 9i 


Point 








SCC LL£ 


limrt 








INC S3 


PfttM ♦ 1 




LL.I 


IrtHTt 


INC 84 

_dy e* 

^WK 87 


Fi 1* L*rt 




_L? 


LOO* 


^DflCS5.l,r 

iTfl<83>-V 
INV 
DEM 
tNE LL7 


Point 




.^5 


Out 


BIS 

D*J#T« »4MTlr'.* 






"' 


D4let* 


t£C- U.1J 


9*W«M 

uut if oOT TOurta 
Fi i* L*n 








SCO LLJi 


tip* *NV tf.fltl >♦! 


1 


>.LlO 


Add Rfc 


L*o lDA i-i 

:lc 
adc er 

»tA *s 

^DR ta 

4TJC 43 
»Tft 8? 


T*ik»i-eflint 

Poun * 1 
Ft>* R9irtt • t 




LLU 


LOO* 


KV 
t Dfi.'38>-K' 

CRV 49 

f^E LLU 
DC 

i Eli LLI.2 
k M SS 
STfl 52 
.DA 8S 


7rp*-wotnt 

Reirtt 

LOO* 

Dorr* 

T4****OiriT 
Poifrt 
T***-*oinit • I 





(Continued on next psgef 
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Pfltrvt * I 






Jr* lli& 


Jut* to ftdd Psc Lai 


LLI2 


BO"* 


U* «FF 




LLlS 


Out 


frTS 






Hulti 


S******. 




U.H 


Inlli*U» 


IDA 1M 


Fil» L»n 






tea u.13 


Out ch*et< -tar 






STfl « 


T*w-*ll*ln . 






CM 3M 


Lou b«t» (rf C 






STft W 


Sucecf Court 






lm ae 


f 1 l*to«r 






STfl ea 


Peir-it 






lw ej 


F i lebtM * '■ 






STft S3 


Point * 1 


LL1S 


Start Ovtr 


LDX •» 








UJfl 97, K 


F*tfch fint c*j«t 






STfl 65 


0t»J«t 






INK 








LM 9?-X 








STft 6b 


OfeJ*s* ♦ 1 






t» 








LPA ??,* 








jrfl sa 


i^r-lrt* L*n 






STX 91 


^*** K *+<**# 


LLJ6 


B*»lr. 


UM ft* 


Point 






STft 34 


T**r»-*ei-vt 






»» *3 


P^nt * I 






srfl «9 


T*we-*einT * I 


U17 


t**t. 


_I»V 16 




JU£ 


Apain 


k.WS*>,V 


T***-i#Ojr.t 






Of 813 


Cvrint r#l\*-n 






8£C LUl 


n»>t P*eord 






CHF'W.V 


ObJ«et 






BEG LL19 


.•*»jtt Omr 






:_c 








.» as 


r«ae imlnt 






ax at 








bOA S9 


T«mt~^oirtt t ; 






^DC »i3 








S3 








PHP U17 


Loeh 









pec 32 
i£j LLjtt 

^1* 31 



wro -ti 1* 



i4 a k 



.jLij 



3*r 

lM 

.** U.1S 



r: A - 

™n ; L 

: run rWe«*-« Uv *9 



■rMJn 

hmh> .-! f tor* 



7«ten n**t Ooj#*t 



:■>.■:« T i*rnth 

****-- i t* lo- 
in,^ 



-cnt. 



TAe zero-page focattons- 

F i lebase 1 + I 
Pointer 
Pointer + 1 
Fi le Len 
Object 
Object + 1 

figure I. Tfw linear search. 
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Yes 



U_£4 (ton* 



1X39 dwt 



bVhi3£^iV 
i^P »I3 

HC- L^4 
JSa FFF4 
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i"lT Si 

RT3 






&Srt* 

Print 4^J#T to Kftm 
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Figure 2. Tftj muttr-sewcr). 
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SI Temp-po inter 

32 Temp-po inter + 

33 Strina Len 

34 Temp X store 

35 Success count 

36 Temp -fi le len 
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next record 
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N*H record 




M YOUR COMPUTER. AUGUST 1982 



nePlQTCCH Explores the 

Excellence of your 





Ptemotectfs flemopah Ban qe 




AIJ five Of the current ly available Memopaks are housed in elegant black anodised aluminium cases, and are styled to Fit wobble-free 
onto the bacK of the 2X81 , allowing more add-ons (from Memotech or Sinclair} to be connected, 

MEMOPAK 64K MEMORY EXTENSION S 

The 64K Memopak extends the memory of the ZX81 by 56 K, and with the ZX8T gives 64K, which is neither 
switched nor paged and is directly addressable. The unit is user transparent and accepts commands such as 
-10 DIM A{9000). 

Breakdown of memory areas. .0 QK-QIrtcialr ROM, 8-l6K-Thls area can be used to hold machine code for 
communication between programmes or peripherals. 16-64K-A straight 46K for normal Basic use. 

MEMOPAK 32K and 1SK MEMORY EXTENSIONS 

These two packs extend and complete the Memotech RAM range {for the time being!) A notabie feature of the 

32K pack is that it will run in tandem with the Sinclair 16K memory extension to give 48K RAM total. 

MEMOPAK HIGH RES GRAPHICS PACK 

HRG Main Features — • Fully programmable Hi-Res (192 x 248 pixels) "Video page is both memory and bit 
mapped and can be located any where in RAM. * Number of Video pages is limited only by RAM size (each 
takes about 6,5K RAM) • Instant inverse video on/off gives flashing characters • Video pages can be 
superimposed * Video page access is similar to Basic plot/unplot commands * Contains 2K EPROM monitor 
with full range of graphics subroutines cont rolled by machine code or USH function j 

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE * 

Main features — • Interfaces ZX.8I and parallel printers of the Centronics type * Enables use of a range of dot 
matrix and daisy wheel printers with ZX8I • Compatible with ZX8I Basic, prints from LUST, LPRINT and COPY 
• Contains firmware to convert ZX8I characters to ASCII code * Gives Sower-case characters from 2X8) inverse 
character set J 



wTZff 

pkJSUAT 



plUS UflT 




Coming Soon 



MEMOPAtfftAftl, 
HHJES GRAPHICS 

CfcNFHONICSl 




A complete range ol ZXB1 plug-in peripherals 
Digit isirtg Tablet RS232 Interface 

We regret we are as yet unable to accept 
orders or enquiries concerning the above 
products, bus we'll let you know as socn 
as ihey become available. 




( Please mane 
Cirques payable- to 


Pl«a$es*rtdma 


Prtcs 


No 


Toul 


1 


64K RAM fea.7G + £lQ 30 VAT 


£79.00 






I MEMOTECH Ltd, 


32KRAM WZA3*m.ttViX 


£49.95 








n Please Debil my 

S I Accessi'Barclaycard" 


16KHAM £26.00 + £3,90 VAT 


£».» 








HRG £52.00 +■ £7.130 VAT 


£59 90 






I 


'o I account number 

«E 1 ■fH»Wlll*ti(»|i(f 

o 1 w#*j)0f*wy 


CENTRONICS I F ES4.70*C£.2O VAT ,£39.00 








PatKAijii'iy 3, Fast age £2,00 per unit 
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"2 TOT 



g , 5!^H*tyHt 
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DATE _ 

.retepHOKt 



) 



We want to be Sure you are satisfied with your Memopak — so we offer a 14-day money back Guarantee on all our products. 

Memotech Limited, 3 Collins Street, Oxford 0X4 1XL England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G 
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PROJECT 



AS 



A VAST AMOUNT of work has been done on 
mainframe computers to find efficient ways of 
accessing parts of a collection of data in order 
to produce lists or reports that are useful to 
organisations or individuals. Data in this sense 
is a resource that is stored, manipulated and 
output from the computer for a multitude of 
tasks. 

Extending programs 

Word processors originally grew out of the 
n«d to write and edit source code for big 
mainframe computers. In the same way a 
microcomputer word-processing program can 
be used for other purposes than simply writing 
and printing test. Word processors like 
Asimov can be extended into database systems 
by adding commands. 

Asimov will not be a true database manage- 
ment language. A database language should 
allow you to interrogate a collection of 
information in any way that you determine, 
rather than by one of a few limited routes built 
into a program. 

Information held in a computer may take 
many forms. Data is conceptualised as letters 
or numbers, truth values, references or 
program instructions; but it is in fact only a 
stored value. A program instruction may have 
exactly the same binary value a& a relative 
address or the letter *lr\ The description given 
to the stored value is an attribute of the data. A 
data attribute identifies an area of RAM and 
provides information as to how the contents of 
that RAM should be treated. 

Implicit attributes 

Attributes may be implicit ; for example, the 
second byte of a machine-code instruction is 
an address rather than the instruction to the 
Central Processor Unit. Alternatively, the data 
attributes may be explicit and very high level, 
the information listed in figure 1 is grouped in 



ASIMOV 





John Dawson's Asimov word 
processor can offer some of 
the facilities of a database. Here 
he shows how these techniques 
could be used to classify a cellar 
of wine. 




Figure ?, Traditional v/$w of data And progteMs iffus- 
trated above. Above right database view of date and 
progrsfnSr 



a structured form and each record starts with a 
control line: 
1 



which contains a number of attributes of the 
data which follows. 

The control line may contain 15 characters 
and the instructions in the extended version of 
Asimov will allow a user to search through a 
fde of records, selecting those in which the 
control line matches a selection of attributes. 



Definitions. 

File - A f iJe is 3 collection of record* and will 
normally be a text in its own right. A file 
wfli be kept up to date by editing the text 
ui ing Asimov. A combined text and record 
file is formed by retrieving the records first 
and then writing or appending the text. 

Record — A record is a number of fields. 
The start of each field is identified uniquely 
within the record and the fields are linked 
or related to each other. For example, 
Rhone wine is manufactured in France and 



these two pieces of information will be. 
linked in a record of a Rhone wine. Nora 
however, that Rhone wine must be 
French: not all French wines are made in 
the Rhone area. 
Field — The most basic part of the whole 
collection of information. Each field is 
terminated by a carriage return character 
to speed data input for name and address 
lists, Consequently each field is one para- 
graph long, 



This pseudo-database approach means that 
sorting through the records can be done only 
be examining that line and not by looking at 
names or other pieces of information within 
the record. 

Fine French wine 

Fr in the control means that the wine comes 
from France; but suppose 1 want 10 know 
whether the collection contains any Cotes du 
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HANDICAPPED COMPETITION 

In information Technology Year, Your 
Computer is sponsoring a competition to 
aid the handicapped. The competition, 
which is divided into two sections, is to 
design a device which helps disabled 
people to use a microcomputer to over- 
come their handicaps- All entrants to the 
competition must write up to 2,000 words 
describing such a device- In addition, 
entrants over the age of 18 will be 
expected to show a prototype device in 
action. More information about the com- 
petition and its rules will be found in Your 
Computer, April edition. The competition 
closes on August 31 . 



Luberon.,, the only way to find out is to print 
all the French wines. It is possible to find the 
words Cotes du Luberon with the Find 
command in Asirnov and then print the record 
from there;, but that is stilL not a real database. 

The commands are nevertheless a useful and 
powerful way of storing, manipulating and 
retrieving information. 

Some word processors allow you to write an 
addrc$s list and then generate standard letters 
with personal names incorporated into the 
letter. Asimov does not include this facility 
because it was designed to help write articles 
and books. The quality of the typeface 
produced by dot-matrix printers is legible and 
acceptable for draft articles or, for clubs and 
campaigns where the primary need is to 
distribute information. 

Mailmerge facility 

In adding a mailmerge facility to Asimov it 
proved possible to provide extended instruc- 
tions that could be embedded into a text and 
edited with the normal word processor 
commands. This provided a more flexible 
system for people to US*- Writers about wine 
could use extended Asimov io store informs* 
tion such as 

Name 

Country of origin iCoO'i 
Region within the CoO 
Type of grape 



Red or White 

Wine shipper's name or where bought 
Date bought 
Cost 

How many bottles left 
Tasting notes (free format comments) 
There are a number of uses for this informa- 
tion. The writers may wish to access the 
tasting notes for a single wine or a class of 
wines in the course of preparing an article or 
may wish to write to a shipper enquiring 
whether such and such a wine is still available. 

They may wish to produce a catalogue of 
their stock, listing the wines according to 
various features — White Burgundy, or all the 
wines from California. 

Each of these uses requires the data 
contained within the collection to be accessed 
and printed by the computtr in different ways. 

In addition to the instructions in figure 3 a 
couple of others are necessary io separate the 
text from the record file but these are trivial. 

Missing instructions 

Many instructions are missing that would be 
considered essential in a true database 
language. Boolean operators should allow you 
to carry out NOT and OR comparisons on the 
data to achieve selections such as: 
Print all the Red OR White Spanish wines 
The present control line is a permanent And 
function for example Print those records that 
are French And Red would look like 

(FR.R 1 

A proper database language would allow you 
to add columns of figures extracted from the 
file of records, to select records thai fell within 
a range of criteria — all the wines bought 
between 1975 and 1980 — or to answer 
questions such as — Hots* many wines did we 
buy in 1976? 

Nevertheless, the power of simple 
commands should not be disregarded and one 
crucial element in the design of any collection 
of information is safe — the data is in a form 
suitable for further analysis by more 
sophisticated procedures. Sorting a selection 
of records in a file into a particular order 
according to some attribute) the ■ amc of the 
wine, for example, should be comparatively 
straightforward. B 



Figure 3, 

This list of instructions will provide easy, 
flexible and powerful ways of intermixing and 
listing data and text. The characters at [he 
head of each descriptive paragraph are 
arbitrary and specific to Asimov — another 
program could use entirely different codes . 
The codes should be easy to remember and 
not intrude into your normal writing. 



Search through the files and find the next 
record that matches, the current control line. 

*n 

Repeat Instruction which forms part of a 
Repeat While loop. The instruction has no 
effect in Hs own right except to mark a 
position in the tent. The 1 1 instruction must 
be matched with a <n instruction. This pair of 
instructions causes the computer to jump to 
the character following the $r> instruction 
while the End of File (EoF) flag is False. The 
EoF flag is set false at ihe start of the merge 
print function. The Repeat While pair can be 
used to print all the records in the file that 
match the current control line if a > instruc- 
tion is included in the loop. Repeat While 
pairs may be nested. 



Set Of EoF flag fa false. This instruction 
allows you to make more than one search 
through a file of records in the course of 
printing a document. For example, if you 
want to produce a list of all the Italian red 
wines in the collection the text could look like 
this: 

List of Italian Reds and French White wines 
at 18 August 1982. 
ITALIAN REDS 

(IT.R ! 

Si >A1A2A7 

<1 

FRENCH WHITE 

[FR.W ] 

S2> 1 2 7 

<2 

End of list 

When ihe program has completed printing the 

first selection of Italian red wines it wilt 

continue to print the heading lor the next 

section md will then restart if j Search through 

the file for all the French while nines. 

Ax 

Print the field in Ihe current record that 
corresponds to x. Each field may be of 
unlimited length and is terminated by a 
<Return> character. A record may have ur> 
to €2 fields — the identifier following the field 
ma.rx.er is supplied automatically by ASIMOV 
when a record is typed. You may have only 
one record in the computer, comprising a 
number of standard paragraphs for flat 
leasing, for example, which are called up as 
necessary. 

Sets the control line to the characters 
inside the square brackets. A full stope is 8 
"wildcard" and will match with any character 
so that an "empty" control line of 15 full 
stops will print all the records. 



Print the current serial number. A variable 
is set to zero at the start of a print merge 
operation and this variable is incremented 
and printed at the present position of the 
printer. This instruction is useful for number- 
ing items in a catalogue or list, 
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THE BEEB PRODUCES 
THE BEST TV 
PROGRAMMES IN THE 
WORLD . . 

Uncle Give produces the World's best computers 
and Jack Gibbons A.LB. produces the best 
Banking Programs in the World . . . Anon. 

THE PERSONAL 
BANKING SYSTEM 

is available direct from J. P. Gibbons A.I.B. 
14 Avalon Road, Orpington, Kent, BR6 9AX. 
Price £9.95 inclusive, 
For Cassette and Users Manual 
(Requires 16 to 4SK Ram). 
Specify whether ZX81 or Spectrum. 
Bank reconciliation module. 
Available soon £6.50. 

* * * » 

Also stocked at the Buffer Micro Shop, 
Streatham — Microware Shop, 
Leicester — John Derby, Bournemouth 

— and branches of the Computer 
Bookshop Group. 

Full after sale maintenance available, 



COMPUTER 



is your magazine — every issue 
is full of articles specially written for the 

home computer enthusiast. 

Reviews of personal computers; 
Programs; Surveys of software available on 
the market: New application ideas for your 
computer; Computer Club — news from your clubs: 
Calculator page; Letters Answers to your problems 
and pages and pages of computer games and 
program listings. 



All for only GOp 
Ensure your copy 
each month, take 
out a subscription 

NOW! 



SEE THE 

SUBSCRIPTfQH 

ORDER FORM BETWEEN 

PAGES 98 & 99 

IS IMS ISSUE 




ZX SPECTRUM 
OWNERS 

UPGRADE YOUR 16K SPECTRUM 

TO A FULL 48K WITH OUR 

FULLY ASSEMBLED AND GUARANTEED 

MASSIVE 

32K RAM 

MEMORY EXPANSION 

SIMPLE TO FIT, SUPPLIED WITH FULL 
INSTRUCTIONS 

FULLY INCLUSIVE PRICE 




£39.95 



Allow 28 days delivery 



OWNERS 

Fuffy Assembled, Cased and Guaranteed 

MASSIVE 

16K RAM 

MEMORY EXPANSION 

PLUGS DIRECTLY INTO YOUR VIC-20 
OR MOTHERBOARD 

FULLY INCLUSIVE PRICE 

I.G«7**JO Affow W days delivery 



iZ Stonechip Electronic^ 



Send now to: 

STONECHIP ELECTRONICS, 

UNIT 4, HOSKINS PLACE 

WATCHETTS RD, CAMBERLEY, 

SURREY. TEL: (0276) 681131 

MAKE CHEQUES OR P.O/s PAYABLE TO: 
STONECHIP LTD. 



PLEASE SEND ME: 

kMMNfc 

O 16K RAM FOR VIC-20 at €39,95 each. 

O 32K RAM FOR ZX SPECTRUM at £39.96 each. 



I enclose £- 
NAME ... 
ADDRESS 
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RESPONSE FRAME 



Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnetl will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 

VIC SOFTWARE 

■ I am thinking of buying a 
Vic- 20 computer, and I am tick 
and tired of seeing only feeble 
little 3.5K games. Please could 
yon inform me of any 16K game* 
available fur the Vic-20. 1 especi- 
ally like the complicated but 
good Adventure and space 
games like Starfightcr which is 
available for the TRS-SI). I am 
sure that other people feel the 
same as I do. 

Gregi Bamttt, 
Adbaston, Staf/ord- 



1f availability of software is one of 
the main factors influencing your 
choke of computer, I suggest J" 011 
look at the software first, and pick 
up the computer from that. The 
Vic-20, the TI W/4A and the Atari 
400 ire now very dose in price, and 
all offer computer power with plug- 
in cartridges. Atari's Star Raider is 
possibly the roost impressive game 
on the market, but reviews, of the 
same company's answer 10 Pacman 
have been far from favourable. 
Whichever machine you buy, you 
will have to accept some compromise 
— price against facilities, available 
software against ease of program- 
ming- The new Dragon 32 has at 
least five cartridges already avail- 
able, and this may well be worth con- 
sidering. Software for the Spectrum 
is already available, and the quality 
of the first programs I have seen 
suggests that you may be able to 
satisfy your game-playing needs with 
a Spectrum. To repeat my first sug- 
gestion, rather than criticise a 
particular machine for not having 
the programs you want, look for the 
games you want, and then see which 
machine supports them best. 

FA CUP DRAW 

■ An idea came to me when the 
LA Cup Draw was made. 1 could 
do my own computerised FA 
Cup draw. I immediately set 
■bout this, thinking of different 
ways to accomplish it- I have an 
idea on how to select a random 
football learn, bui the more I 
think about this, the longer the 
program seems to become. Also, 
after two teams have been drawn 
together, how do you ensure (hat 
the same two teams do not 
reappear again? 

jfahn A Stariw, 
Wthsyn Garden City, Hertfordshire. 

It is difficult to give you specific 
advice, as I do not know bow you 
have set the program up. However, 
if you base it on arrays, and the draw 
is held within art array, you could 



consider dimensioning one or more 
extra depth in the array, and store in 
this extra dimension a unique 
number for each team. If the array 
were ihree-dimeasional, you could 
allot the third element to RND. This 
would give a unique value to each 
team. Then, when the teams were 
drawn together these values could be 
checked. If, and only if, they were 
different they could both be made 
equal to a third value of RKD. If, 
however, they already held the same 
value in this dement of the anay, 
rhe computer would know they had 
already been drawn together. 

INTRODUCTORY 
BOOKS 

■ I recently purchased a ZX-81 
to help my daughters who are 1 1 
and nine to acquire skills in 
using and understanding com- 
puters. Ii was sot as easy as 1 
had thought and now the com- 
puter i» seldom used. I find the 
instruction book rather hard 
work- I have my first copy of 
Your Computer with SO many 
advertisements for books for 
novices such as myself, 1 am 
wondering if you can advise me 
at all. The choice is bewildering. 

Sue Bvugard, 
Harestotk, Winchester. 

THIS is almost as difficult a question 
to answer as "Which is rhe best 
computer?' 1 , and made more difficult 
for me as I have written a few of the 
books which ate among the bewild- 
ering number available. I will try to 
be impartial, which is difficult j n ihe 
circumstances- In my opinion the 
books which you should consider as 
first-timers' books include, but are 
not necessarily limited to ZX-81 
Basic Bock by R Norman, The ZX-81 
Packet-Book by Trevor Toms, and 
Getting acquainted with your ZX-81 
by Tim Hartnel!- When you've 
covered the material in these books, 
you could look at The Expiorer't 
Guide to the ZX-81 by Mike Lord, 
and Byteing Dttper mo your ZX-81 
by Mark Harrison- 

LOOSE ADAPTOR 

■ When my Sinclair ZX-BI 
arrived it worked perfectly for 
about two months and then the 
9 V DC input plug from the 
adaptor to the computer became 
loose, and the tlightetr jog 
cleared the screen. I took it back, 
and received a replacement. 
Since then it has become loose a 
further three limes. The 
problem is that ihc only thing 
that holds the adaptor plug in 
place is a strip of metal with a 



hump In it- This is gradually 
pushed down, and causes the 
problem. I was wondering if any 
other Sinclair ZX-81 owners 
have had this trouble, and if so, 
if there is anything that can be 
done to stop this happening? 

P Bradbery, 

Westkingsdoisn, 
Near Sevenoaks, Kent. 

Firstly, rr is a very simple matter to 
replace the socket. Any electrician 
can do it for you- Once you have it 
replaced, do not continue to pull the 
plug in and out. I suggest that is the 
source of your trouble. Disconnect, 
or just turn off, the power unit at the 
wall, and do not [ouch the socket on 
the ZX-81 . It seems to me you must 
be in the habit of pulling the plug 
out every lime you finish using the 
computer, and this is a certain way 
of eventually ensuring it wilt work 
itself loose. So, in brief, find an 
electrician to replace it with the besi 
socket he has, and then once you 
have the unit working, do not pull 
the plug out again. 

ATARI OWNER 

■ Is there no-one out there in 
micro! and who has an Atari? As 
it is totally Your Computer's 
fault that I am now a pauper, I 
think you should help me. I 
knew nothing about computers 
until I foolishly bought a copy of 
your magazine. Then I was 
hooked. One question; can I use 
a cassette recorder with my 
micro other than the Atari one, 
or is it dedicated to the output, 
like the Vic- 20 one? 

Howard G A Jtgei, 
Harrogate, North Yorkshire. 

Yrjv are not the only Atari owner. I 
have one, and so do tens of 
thousands of other people in the 
country. And now that the price of 
the 400 has dropped, there are 
certain to be more and more owners 
as time goes on. Yes, you do need to 
use the Atari cassette recorder, 
which is designed specifically and 
solely for the Atari computer. 
Although this is a disadvantage in 
terms of the cost, it is considered 
worthwhile by many because the 
load/save reliability of dedicated 
Cassette machines tends 10 be higher 
than those which accept just any 
standard domestic recorder. My 
Atari recorder, for example, is con- 
siderably more reliable than my 
ZX-81 j 1 domestic recorder hook-up, 

RANDOM MOVE 

■ l own a 1GK ZX-81 and t am 
writing two programs that 
involve the random movement 
of two characters around a 
maie. What I cannot work out is 
how to change the direction of 
the character at random when it 
comes to either a three- or four- 
node junction' 1 w:is wondering 
whether you could help me? 

Nick Flint, 
Salisbury, Wifothtre, 



Assuming your moving object is at 
locations Y,X. To move up, as you 
know, you subtract one from Y; 
adding one to Y to move down. Sub- 
tract one from the X value, and the 
object moves to the left, add one and 
it moves to the right. There are, in 
effect, four choices, and a few lines 
of code can be written to choose one 
of the four, and then make the 
necessary alterations in the value of 
Y and X. Try this romine, and then 
see if you can adapt it for your own 
program. The vital lines are 40, 50 
and 60- It can easily be adapted for 
three directions. 

B REM MAZE DECFSIONS 
10 LETX-10 
20 LETY = 10 

25 LCTA-X 

26 L£T B - V 

30 PRINT AT Y,X;'W 

40 LET K = INT|RND44S 

50 LET Y-Y-m-O) + fK-U 

60 LFTX-X-tK-21 + IK- 31 

70 PRINT AT B,A;" ■" 

80 GOTO 25 

ALIEN EXPLODES 

■T have a ZX Spectrum on 
which I am expanding my 
programming knowledge. My 
problem is trying to fire a 
missile from a base, and if it hits 
an alien, making ih:it alien 
explode, I have heard (his is 
something to do with graph co- 
ordinates, but on trying to apply 
this to a program, I have had no 
success. 

Jason Hodges, 
Brentwood, Etitx. 

You have MOT said exactly what 
your problem is, but I guess you 
want to know how the missile knows 
it has hit an alien. You can use the 
ATTR function which can tell when 
the missile is just about to run into a 
character cell which contains an 
alien, ATTR, which is used in the 
form ATTRfTjXK where the Y is 
the co-ordinate down the screen, and 
the X is the co-ordinate across it. 
You are printing the missile with Y 
andX as 

PRINT AT Y.XT*" 
You need to write a few tines to 
check ihc attributes of the square 
Y,X before the missile is printed 
there. The number actually pro- 
duced by ATTR depends on 
whether the character is flashing or 
not, whether it is bright or not, and 
the colours of the Ink and Paper at 
that position. Because ATTR 
seems to me to be a little unpredict- 
able in practice, it seems best to set 
up a routine to prim our the results 
of ATTR before you finally decide 
what value you wish to test for. The 
absence of a value produced when 
the missile moves over a blank back- 
ground is not recommended. Instead 
of this, test for the presence of a 
particular value. You can do This 
when writing a program by including 
a temporary line of the lype 

PRINT AT 0,0:ATTR[¥,X] 
then watching what happens to rhis 
value when the missile is just about 
to move into a cell occupied by ai 
alien. B 
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Please rush me my BYG BYTE 16 k Ram Pack 

HAME^ . 

ADDRESS ycs 

PLEASE MAKE ALL CHEQUES PAYABLE TO 

Phoenix Marketing Services 

Oakiands House, Solartron Road, Famborough, Hants. GU14 9QL. 

Tel: (0252) 514990, H 5e 
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FINGERTIPS 



Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 

Here is the old favourite game of 
mastcrmiiidj but this- time Tor the 
PC- 12 J 1 pocket computer, write* 
Robin Ager of Wimbledon, London 
SW19. The idea of the game is to 
guess the computer's four-digit 
number, each of which can be the 
numbers ] to 9. No numbers appear 
twice in (he- computer 7 ! code. 

The computer marks correct 
numbers in the correct place and 
correct numbers in the wrong place. 

The program uses 564 steps.. 
When typing in the program do not 
type semi-colons after the line 
numbers. 

This iackpot program for the 
Casio FX-&02P was originally 
written for the FXo02P, and after 
purchasing ihe FX-&Q2P, 1 altered it 
a tittle, and improved the read-out, 
writes Fred de Hecr of IJmuidcn. in 
the Netherlands. 

Before entering rht program 
MODE 3, InvMAC. MODE 2. MODE 20 
must be executed, to put the calcul- 
ator in the correct format. For end- 



This month ] am going to stand 
down and hand the column over 10 
four contributors, two or whom are 
front a growing band of overseas cor- 
respondents. You may note three of 
the programs are written for the 
Casio calculators, This reflects the 
majority of the Fingertips mail-bag 
— so Texas Instruments, Hewlett- 
Packard and Sharp users should 
wake up, and star! submitting some 
of their more inspirational materia I. 

The program will give the distance 
from your town to any location in 
the world in miles, or kilometres if 
required, writes Andrew Shelbourne 
of Chesterfield, Derbyshire. I am a 
radio enthusiast and it is often useful 
to know how far a broadcasting 
station is from my location. It is 
written to run on the lrX-lSOp. 

YOU could also work out approx- 
imately how long a journey is or fust 
use it out of interest. It proves io be 
much more accurate than the scales 
given on maps and atlases. The pro- 
gram must be used in conjunciion 
with the index of an atlas to find the 
exact longitudes and latitudes. 

The calculation b based on the 
formula: 
Cos - sin La, sin Lb -i- cos La. cos 

Lb. cos L o 
Where D is the angle of area 
between two points j La is the lati- 
tude of first town; Lb is the latitude 
of second town; Lo is the difference 
in longitude between a and b. This 
formula was obtained from the Radio 
&mmttni{ation handbook, Volume 2 
page 11.23 printed by the Radio 
Society of Great Britain. The flow- 
chart in figure 1 shows how to use 
the program. A final note, if the lati- 
tude of either town is south of the 
equator, it should be negative, For 
example, Capetown is 33° 59" 
south, Therefore enter it as 33° 
59". The flowchart may seem com- 
plicated but after a few calculations 
it becomes easy and one will remem- 
ber whether a co-ordinate should be 
negative or not. 

After entering the program, put 

68-06 kin 4 

1.151 fcinS 

and your latitude in k memory 1. For 

example: 

S3°99g 15 c 9» kin 1 

For distance in kilometres, put 
111.2 kind 1 853 kin & 
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Figure 1. Setect PI 

if towns ane on same side of i he Eq uaior If one town is west end other is easi 



Enter largest Songtitude 

RUN 

Enter smallest longitude in negative 
form, i.e., 5° 3 Q 6. 

RUN 

Enter latitude 01 other town 
RUN 

Press Inv P2 



Enter ksngtitude of your town 
RUN 

Enter tongtrtude of other town 

RUN 

Enter latitude ot other [own 
RUN 

Pres* Inv P2 



Enter number of degrees, *.fl , if 4 D &° 5 is displayed, prow 4 HtJN 

4 
Enter number of minutes,, e.g l, if 4* 8* 5 is displayed, press 8 RUN 

Distance from ywir town lo othe* town it displayed in miles. 



ing an Alpha-statement in the WRT 
mode, FST is used instead of invAl, 
which works as well. 

The words in the Alpha-stale- 
ments tn the program are written 
without commas for separation, as 
well as the two-digit numbers in the 
normal status. With most inverse 
button-functions, inv is deleted on 
the program, 

In the program, several extra 
RAN* functions have been added 
to reduce the possibility of repetition 
of combinations, after you have 
played for a time. Since it uses 502 
steps and 22 data registers, the 
program can only be used in the 



FX-602F, and possibly in a calcul- 
ator of the 700-series- 

Aftcr inserting the program, 
followed by Mode i. the jackpot is 
initiated with P9 — twiccj if the 
credit counter equals and reads out 
the following: 
10 ■ 

1 .2 3 * frI nymiwr 
credus 
P0 decreases the credit counter by 
1 and starts the jackpot, displaying a 
digit for reels 1, 2 and 3, followed by 

WIN; X 

if the combination is a winning one. 

The win may he cfllleaedj PO or 

EXE, or can be gambled, P4, after 

tconimumd on next page! 



l'"ft"CLERR 

3=INPUT"ENTER fi NUMBERC1 - 1 000 >">X'X«X/ 1000 

4'M"0'FOR V-l TO 4 

3 r T-147*X' T-T-INK T >*X-T - T«INT<T*10 > 

10«IF T-0 THEN 5 

13'fi<Y)-T 

16* NEXT Y 

17' IF <R-BH<B-C)+<C-D)+<fl-C)+<B-DX>i THEN 20 

16= GOTO 4 

20'M-M+l- INPUT" ENTER YOUR GUESS "jZ 

22'Ul-0 R-0 

23'F0RY-9TG 3STEP-1 

25'Z-Z/10*J-<Z-INT(Z)>*i8'Z"INTCZ) 

28<R<Y)-J 

30 ' NEXTY 

40 'FOR Y-1T04 

45'FQRQ»5TG8 

30 ' I F FK Q )-RC Y >LETLW4+ i 

53'NEXTQ 

37 'IF R(Y>-RCY+4)LET R-R+l 

60 'NEXTY 

85=U*U-R 

50 'IF R-4THEN200 

95<PR1NT ,J RIGHT PLRCE-">Rj" WRONG-" >U 

110 'GOTO 20 

280 'BEEP 3'PRUSE"WELL DONE YOU GUESSED IT" 

210'FORY«1TO 3 

212 ■ PAUSE " ************************ " 'PAUSE "****** EXCELLENT 

220 = PRUSE 1 ' IT TOOK YOU "jHl" GOES" 

222 'NEXTY 

223' INPUT "WRNT TO PLRY RGRINCY/N)" ;U0 

230 'IF U§- ,J Y" THEN4 

246 'END 



Robin Agtr's HfytmmitNf program. 



YOUR COMPUTER. AUGUST 1362 71 



FINGERTIPS. 



The matrix inverts? by G Deviies. 










MODE .25 








9 MinOO MiniF 1 + / - Min22 GSBP7 gcrtoO 


PO; IbW 


MAC AC GSBP? 






Ibll 


"NQ INVERSE HLT gotoO 




MR01 x IMR05 x MRD9- MR06 x 


\1fl06? 


PL 




18 Min 1 F 




MRQ2 x (M«W x MR09- MB07 x 


MH06I + 




Ibll 


IM + FM + IFM + OO 




MR03 x 1MRCH x MRQS- MR07 x 


MRG5> - 






ind MRF ind Min IF ind MROO ind MinF ind MRlF inrf MinOO 




Drr=&" HLTx=Ogoto1 








MftF/3 - F P.AC x = got o2 sotol 




1 MinlO Mini* MinlB 






Ibl2 






MRQ4ABS MROl ABC - x->0goio2: 


P2i 




18 MiniF 




MP07 ABS MP01 ABS - x=>0 goto3 goto4 




Ibll 


GSBP3x-0 goio2 gotol 


fljtj 


MR07 ABS - MRD4 ABS - X«X) OOto3 




!bl2 


6M+F 




MinF 3 MinOO GSBP1 






Ibl3 


GSBP3 x =0 goto* goto3 




MinlO Mint4 1 Mhll Mini 3 gotcri 






Li 




ibl3 


OM.nre MinOO GS&P1 

MinlO Mints 1 Mini 2 Mini 6 




Hfe 




1 M41F M+F 

MROO v ind MRF -- ind MiniF 


fcH 


MROJMH01 - MinOO 








MR/3 - FRAC 




MinF GSBP2 3 + /- MinOO GSBP6 




P4: 




6 v ■ :o 




MR07/MH01 ■■ MinOO 






Ibll 


1 M + F ind MRF * i- +■ GSBPS 




MinF GSBPS MinOO GSBP6 








MRF/3 - FRAC k - goioiZ gotol 




MHOS A8S MRQS ABS - * =>0 gotoS gotofi 




Ibl2 




MS 


3MinF6MinO0GS6P1 

12 MinF 15 MinOO GSBPt 




PS: 




1/x MinF x GSBPS 

MRF x GSBPS MRF x GSBPS 


IW6 


MRO2.'MH0S - MinOO 




m 




18 MinF GS8P4 GSBP4 




3 MEnF GSBP2 6 + i MinOO GSBP6 




P7: 


ibtO 


1S2 MROO- MR1F » MinlS/3 + 4 1/k - FlXOMinF 




MR0B/MRO5 = ManQO 








MR 19 3 >■ MRF - 3 - Minl9 MR1F 




3 MM= GSBP2 MinOO GSBPS 








"A, ar22 (srF, ariSJ" x -= gotoi garo2 




MR03/MRO9 = MinOO 






IW1 


HLT ind MinOO goto3 




6 MinF GSBP2 6 + f- MinOO GSBP6 






fbi2 


PAUSE PAUSE inef MROO P1X8 HIT 




MR06/MRQ9 = MinOO 






\m 


MRCO - 9 - MR1F = *=0 goto4 3010O 




5 MinF GSBP2 3 + 1- MinOO GSBP6 






Ui 






9 MinOO MRQt GSBPS MRC5 GSBPS MR09 GS6P6 


PS: 




1S2 ind MROO - ind MinOO 



tcontmtied from pr^vfctt/s flags.) 
which the combination win can be 
doubled or nothing, 

If there is no winning combination 
in the display , each reel Can be held 
with PI, P2or PI. The hold can be 
cancelled with P4, Reels cannot be 
held with a winning combination or 
twice in succession, 
Combinatksn Win Combination Win 



9-9-9 


50 


33-3 


14 


9-^8 


50 


3-3-fi 


14 


rj"fli"^j 


24 


2-2-2 


10 


77-7 


20 


2-28 


10 


7-7-B 


20 


M-1 


10 


S-B-6 


18 


11-8 


10 


6-68 


18 


fK>-0 


a 


5-5-5 


IS 


008 


s 


5^8 


18 


Q-0 


4 


4-4-4 


14 


- -0 


2 


■1-1 -a 


14 







9 '9 -9 is che jackpot and adds SO credits 

and another 50 which can be gambled. 

PO SisrtVeoaiec-i win 

PI HoW r«i 1 

PZ Hold reel 2 

P3 Hold feel 3 

P4 Gamble win .''cancel hold 

P9 Initiate.' resoi credit counter 

This program runs on the Casio 
FX-602P and inverts a rhree-by- 
three matrix using the Gauss-Jordan 
method, writes G Devilee, Voorburg 
also in the Netherlands. 

The user enters 

AO-(U)- MQ.Zi 
to evaluate the determinant and the 
inverse matrix. When the determin- 
ant equals then 

'NO INVERSE ' 
JS displayed. When the determinant 
does not equal 0, then an inverse & 
possible and 

A-l It .1] A 1 13.31 
is displayed. The total number of 
steps used is 444. 

Finally, another brain teaser, 
Let glnl = n + 2 (n-5) 
and 

Can you write a program which will 
find the roots of 

<(n) = 1-2*np [^j 

from first principles., 



Fred de Hser's jackpot game. 

P8 irwfll, ;, FST, MR84, X=0, G0T06, G0TG7, LBL9, m&5, X=0, G0T09, 

-> 1, -, Mines^ GSBPS, 0^ Hin94, 3, HinaG, LBL1, G3BP5, RfiNtt, 
RfiHW, Xv* i, L,X ** V, 4, RflN#, -» XS, GOTO!, -, I, =, IMT, INB, 
Mir.ee.. -, MR12, =, X*Q, COTOl > mQ6, X±Q, GOT02,ff , MinF- WW 
MlhlF, X =F, GOT03, Min0i, LEL3v MfteS, M+1F, X=F, G0TO4, Mine2, 
LBL4, MR@9, M+1F. X=F, G0T02, Min03, LEL2^ DSZ, GOTQl, GSBF"S, 
MR66, X*Q, GOT05, MRiF, r, 3, ~, X=F.- GQT05, B> Min€(€, MRF, 
Mih09, Mines, MlrtB?', GGTG6, LBL5, 1, M-0o, LBL6, HRe3> MinF, 
MR82, X*F, GSBF6, MR64, X-0. GSBP7, MR04, X=0, GSBP7, MR04, 
X«0, GOTO?, iftvm, \41H-, sr>sce, #, FST. HLT, LBL?, GSBPS, LBLS 

PI irwfil, ;, FST, MR06, K-0> GOTOl* invfll, HOLD. +, arG3, +> 

3T02, +, ar0l^ FST, MR03, MinSS, RflH#, M-06, LBL1, GSBP5 

P2 inwAl, ,, FST, MR0€, X^0, GOTOl, invfilj HOLD, 5i»sce, 5ir03, -. 

ar02, ->, ar>0i; FST, MR 02, Mln0S. RflN#, RfiN#, M-G6, LBL1, GSEP5 

P3 invPll , ;-j FST^ MR0S, K=6, G0TO1, inufl!, HOLD, space, ar03, -, 

zr&2> +, srbli FST, MR81, Min&r, RRH#, M-SS, LBL1 , GSBP5 

P4 inwftU ,, FST, MR04, X=0, GOTOe, 0, MINF, iwFU. Gamtole :, 

space, ar04> FST, Rflt«, RRHtt< x, 35, =, INT, Mim00^ LBL4, MRF, 
X!, mvfll, H, FST, 2, rt+F, DSZ> G0TO5, LBLS, 0, invfil, ,, 
o-thin^, FST, GOT09, LBL5, MRF, X!, 1, M+F- iriuAl , E, FST, 
BS2, G0T06, I, irwRl> ,, wn, FST, GOTOS, LBL6, MRF, XJ , 1, 
M+F. inMfiL N ., FST. DSZ, G0T07, GOT08, LBL7, MRF, X!, 1, 
M+F, ifYuRl, D, FST, BSZ, G0T04, 2, irwfll, ; > ouble, FST, LBL9 
x* MR04, », Min04, X=6, 00T01, G0TG2, LBLL, 1, M-04, G0TG2, 
LBL0, MR06, K =0, G0T02, irwfll, »r65> ipse?, I, Car-icel, FST, 
% Mine9, MinOS, Mine?, LEL2, GSBPS 

P5 IHD, GOTO0, LBL2, inufll , ^r05, yjoace, I, £r>a£G, 3<t'G3, -, *icace, 

-, space, FST, G0T09, LBL1, inuFU, 3ir05, ;pace> I, space, 
5rS3, -, sr02, -, spslc^, FST, GGT09, LBLS, RflH*, im-fil, ar05, 
sr>ace, I, 5P*ce t sr03, -, sr02, -# arOl- FST- GOT OS, LBL3, 
inuFil, ai*05, £pac&, I, £p--ace- spacer -, space-,- space, FST, 
LBLSf 

P6 MR01, K=»F, GOT01, -, 8, », X=0, GOT04, LEL1 , -, 3, =, X=0, 

0OT03# G0TO2, LEL3, 50, M+05, invfll, JACKPOT, spauce, t, FST, 
PAUSE, LBL2, MRU, M+F, IHD, MRF, Mm04, LFL4 

P7 MRG1, X=0, G0T01, 0, GQT02, LBLi^ MR02, X=S, G0T03, 2, G0T02, 

LEL3, 4, LBL2, Mif.04 

PS IR04, K=0, G0TO1, X^0, GOT02, GGT03, LBL2, invFll, Colt*©*-, 
Space, #, FST, M + 05, LBL3- 0> Mm06, Min84, LBL1, GSBP5 

PS MR05, X=0, GGTOl, 0, Mu : 05, GOT02, LBLi, l, MirtSS, Min08, 

Miner, 50, MinlS, 24, MinlS, RNBi , Mini?, £3, Minl£. MinlS, 14- 
Mml4, Mm 13, RND1 , Minl2, Minll- Min05/ LBL2, inufll , srG5, 
spaee. *-, Credit, FST, 8, MinlO, RC, MinSS, 5, Mi^Se, GSBPS 
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ATOM & BBC 



r^ FISSI PRIZE £50 CASE A/ 



Your Time Capsule has materialized 
Can you solve the mysti 



iitf. \ he only wav jp 
capsules enemy qellsl^ 
TtSeM?£j 



est: 



avoid the traps flrtj 
rtiwwe s 



Hidden within the game are the answers to the coroeaifciwwe are running with this program entry is free to buyers of 

I'PeKTR SATELLITE"^. 



Requires 1 
^ttipa^roydate 31st Auguei ^$S>£ 



e is to find a fuel source to recharge 
JH SATELLITE" or will you fail? 



ATOM 



<gu 



BBC 



CYLON ATTACK 

A FAST MOVING 3D SPACE BATTLE 
As you sit in your startighter looking Out into the 
void of space remember the CYLON race orjly 
want Mankind for food!! You glance, 
long range scanner, the CYLQfcWfflet 
Quickly you select a tajo*r'a"ndJyr| 
to defend Earth 

5K TextfiB^efac iV% *** lPrice E4.95 

Jvirvg all action game that requires 

fjBrjtTeaction! You must shoot the sucermines 

iJJ^THJur killer tank before tba SrtW fuse runs ou\, or risk 

being destroyed when (toefcesptode!!! 

SCORE/HI SGpfa^ -^ FUEL/AMMO CO^JTE^S 

tsQUND ** *-rTf 

?K Text 1 2K Graphics d5^ pric * £* 95 

IISSILE COMMAWCk^V*Bfet moving version ofyhe 
popular arcade|^itwrTou have three bases UpmYvhicn to 
fire youftsiwCe missiles, protect™j(p*r\dte3s*ahd ba$ 
froVi the missies and aircraft auiU^g*youM 
SCORE/ Ht SCORE/UUrripkVLEVELS/SOUWD 
5K Tbxt 6K Q»gh^fc" » ., Price £4. 

POLARIS Tfrnfr submarine is ordem<ftoVJff#( an enemy! 
convoy By using skill, cunuirWanqLsfr3Teqy can you avoid 
the escorting warshidst^lengerous shallows to succeed 
with yo\r mission? VJ *»*lj&l *^" 

5K Test &K Graphics e.fS ^ i^J 

ATOMIQCUBE Our versjormf^Oft^ula^WfiTrTcUBE, 
A 3D frort and rep^n^^f me cujj^is^isplayed in high 
resolution tolouC^aphjcs J &ilweuand ready for you to 
solve. THIS IS NOT AW-^CTD TO CUBE SOLVING BUT A 
PUZ2LE W\|P*-¥DU HAVE TO SOLVE!!! If you think 
RUBIK is easy try our challenge!! 
'LOOKS GREAT IN MONOCHROME AS WELL! 
5KText6K Graphics *FP ROM Price£4.95 



$ B a F SOFTWARE £ 

***************** 



Two popular games from our Atom range 
converted and enhanced to run on the BBC MICRO. 
BBC MODEL 'B* ONLY 

EARLY WARNING 

Destroy the attacking waves of ICBMs using a radar 
tracking system and intercept missies. 48 Levels — Each 
one harder than the last SBC MODEL A, B C6.00 

POLECAT 

Find your way through the warren onto the surface end 
return to your burrow with winter supplies. Easy!!! — 
BEWARE THE POLECATS £6.00 



BBC MODEL 'B' ONLY 

ROADRUNNER 

The opposition will stop at nothing to get you. In this 
arcade style car chase: dodge through the Sunday traffic, 
weave to avoid their fire as the black cars try to shoot you 

off the road! Beware the hells angels who assist them! 
Can your survive! 



Introductory offer £6,00, 

We pay 25% Royalties for good Atom and BBC programs 



Orders to: 

A & F SOFTWARE <Dept. ACD, 

10 Wilpshire Ave., Longsight, Manchester M12 STL 

Access /Visa orders on (061) 320 5482. 

All prices as stated, no hidden extras. 

Send sae for catalogue. 
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SOFTWARE FILE 



Software File gives you the opportunity to have your programs, ideas 
or discoveries published. We will accept contributions for any 
personal computer and will group programs for like machines 
together in the file. Please double-check your listings before sending 
them, and specify the memory they require, Mark your letter clearly 
for Your Computer We will pay £6 for each contribution published. 



Dungeons 



2^W 



J Chalmers, 
East Grinstead, 
West Sussex. 

MUCH HAS BEEN written about the speed and 
memory efficiency of ZX-81 machine code, 
although not many, long, solid machine-code 
programs have been published. Dungeons sets 
out td remedy this situation by providing an 
easily expandable, relatively lengthy maze 
game. The program occupies less than 2K, but 
more than IK of RAM, and is expandable to 
occupy much mote if you so wish. 

It produces a maze of rooms, each with up to 
four doors. There are a total of 100 rooms on a 
lf>by*10 grid, and the player must decide 
which room to move to, by selecting either up, 
down, left, or right. He can only move in this 
direction, however, if there is a door. The aim 
is to reach what is known as the Zero Room — 
the top left-hand room on the square grid. 

The program is constructed using program 
modules, each module performing, a specific 
task and being called when needed by a 
command routine. Using this modular 
approach cases program design, and allows for 
unlimited expansion possibilities. The various 
modules must perform the following tasks: 
■Construct the maze 



■ Display to the player, a plan view of the room 
he is in 

■ Perform the player's commands, up, down, 
etc. 

■ Keep a score 

In the maze program, only the lower nybble 
of each byte within the maze area is used. This 
nybble describes the room; how many doors it 
has and where they are, in the format shown 
by figure 1, where a 1 represents a wall, and a 
represents a door. If the nybble were to have 
the value 7, or 01 1 1 binary, Tor example, this 
would indicate a wall in every direction except 
up, where there is a door. 



Figure 1. 


Byte 












7 


6 


S 


4 | 3 


2 


1 











£ 


| 


r- 
1 


3J 

CO 





Using this system of coding a maze can be 
set up simply by allocating each byte in the 
area of memory reserved for the maze, with a 
number between and IS — to F. If these 
values are allocated randomly, a random 
arrangement of rooms can be constructed, 

When the program is run, fust the maze is 
Set up. The random values for each room arc 
chosen. As there is no easy way of producing 
random numbers in machine code, this is done 
using the Basic RND function. The values 



obtained are Poked into RAM between 16514 
and 16614, the area reserved for the maze. 

When all the rahies have been stored, the 
program jumps into machine code. The first 
routine to be executed is called "perimeter", 
and makes sure that a wall exists all around the 
maze so that the player keeps within its con- 
fines. 

The second routine is called "legalise", and 
is the real maze producer. Its job is to look at 
each room in turn, and make sure that if a 
player goes, say, through a door on the right, 
he comes into the next room through a door on 
the left. When (his routine has been Completed, 
the maze is set up and ready to be wandered 
through, 

The next routine to consider is the "print- 
room" routine which prints a plan view of the 
room which the player is in. The variable 
which holds the address of the player's 
position, is the system variable Seed at 4052. 
The room that the player starts in is chosen 
randomly by line 80 of the Basic program, 
which uses Hand to store the selected address 
in Seed, The data needed to print the walls 
and doors which make up a room, is stored 
between 4151 and 41 AE. 

The print-room routine decides which 
strings it should print by looking at the byte 
specified by Seed, and testing it using the hit 
instructions. It then calls a subroutine called 
"print data", which picks up each item of data 
from the chosen string, and prints it using the 
RST 10 instruction, A string is terminated by 
the presence of a 1 B character. 

Now that a plan of the room has been dis- 
played, the next thing to do is print the scores. 
fcorttinwd on next page} 
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This is done by calling the print-scores routine 
at 424E, Data for this routine is stored between 
41AF and 41 CO, while the actual scores are 
stored in system variables; Spare 1 at 4021 is 
the number of moves made; Spare 2 a at 407B 
is the bombs leftj and Spare 2 b ai 407 C is the 
tries made. The actual mechanics of printing 
the scores involve first loading [he b register 
wilh 00, and then loading the C register with 
the actual score. When this has been done, the 
be register pair contains [he score, and a call is 
made to a ROM subroutine which conveniently 

prints the contents of this register pair as a 
decimal. 

A player can move up, down, to the left, or 
to the right 3 using tht arrowed cursor keys, 
5, 6, 7, and 6", providing there is a door to 
move through. If there is no door, he has the 
option of using force and can blow a hole into 
a wall using a bomb. He does this by first 
pressing the A feey and then the arrow key 
indicating the direction of blast required. 

Only four bombs are available, and the 
number remaining is printed as part of the 
score. If a player thinks he is in the Zero 
Room, he can press the Newline key and have 
a try, If he is correct., a message will appear 
indicating such, otherwise the game continues 
and the tries score b increment e J. 

The perform- keypress module starts at 
location 4297, and is the longest routine of 
them all. Its job is to determine which key has 
been pressed, and act on it. Its operation is 
straightforward in that the accumulator is 



loaded with the value of the key which has 
been pressed, or if no key has been pressed, it 
waits for one, and the program works its way 
through the various commands available until 
it finds the one which matches the key press; it 
then executes the command and returns to the 
command subroutine. If it cannot find a 
command which matches the key press, a 
jump is made back to 4297^ and the routine 
waits for another keypress before trying again. 

The command subroutine calls all the pro- 
gram modules in sequence and increments the 
moves made counter. By having this routine at 
the end of the program, it can be seen that t he 
game can be easily expanded! by adding a few 
subroutines of your own. Using the upper 
nybbtsr of each maze clement, it would be 
possible, for example, to put various items of 
treasure, or terrible beasties, into various 
rooms and thus create an Adventure-style 
game. 

To add your Own subroutines, place them in 
the space indicated on the listing and move the 
command routine to a position in RAM above 
them. The call instructions tor these routines 
are placed in the space indicated on the listing 
within the command routine, When adding 
calls in this manner, make sure [hat [he jump 
relative byte is correctly adjusted so that it still 
jumps to the second call instruction, indicated 
by the label #31. 

To add commands is just as easy and is 
achieved by changing [he instruction at # 32 
to 20 XX 00 where XX is the number of bytes 
needed to jump forward to reach the beginning 



of your new command test. When your test is 
finished you mus* cither perform a return or a 
jump instruction. If the key test proved 
positive, i.e., the player pressed the key you 
were checking for, and you therefore perform 
the required function, a return should be used 
to get back to the command routine. 

If, however, the key test proved negative, 
you should use a jump instruction to return to 
4297. If you are unsure of how to add a com- 
mand, I suggest that you study the commands 
which the program already uses such as up, 
bomb, or try, and follow a similar pattern of 
construction. 

Before loading the program into memory, 
you must make room for it by setting up a 
Rem statement containing 680 letter Es. To 
relieve boredom and frustration from this 
tedious task, I would recommend that it is 
done while the computer is in fast mode. 
When the Rem statement is complete, enter 
the hex loader program and Run it. 

In response to the prompt, enter the hex 
digits given in the listing, two characters at a 
time, for example 06 FF DO 0C and so on, 
and follow each pair with a press of Newline. 
When complete, enter the Basic part of Dun- 
geons which will overwrite the hex loader, and 
save the whole thing. When saved, be brave 
and Run it. 

When you have the program working pro- 
perly, here are a few tips on play: avoid using 
too many bombs, you may need them to break 
into the zero room; if a bomb does not destroy 
a wall, the wall must be one of the outer ones. 
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5S PU KE 1 .. i N T < RHD* 1 6 > 

£0 NEXT I 
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I 59 I F I NKE V*<> " " THENGOTO 1 €0 

170 IF J.HKEV*- " " THENGG'T 1 70 

1S0 RUN 
To increas* di+M 1 ! cu 1-ty.r change 
line 50 to r&aud! POKE I , INT «:RND*e> + 10 



Word processor 

Nigel Langiey, 

Weeping Cross, 
Stafford. L_ 

The PROGRAM is a word processor written 
entirely in BBC Basic for the model B or, like 
mine, a. model A which you have upgraded 
yourself, to include the printer interface and 
the extra 16K of DRAM. When all unneces- 
sary spaces are removed the program will 
reside in less than 2K bytes. 

The best mode to operate a word processor 
in is mode 0, as it has 80 columns, as do many 
primers, and has 32 lines of text of which I 
have used 3 1 for the work area. 

However, in mode the BBC computer 
holds the video data in eight bytes per 
character and printers will only accept ASCII 
codes. To overcome this problem I have set 
aside a section of RAM, just below the video 



RAM, and use this to store the ASCII code for 
the data on the screen. 

Full screen editing is enabled by the use of 
*fx4,2j which makes the cursor-control keys 
generate numerical values. Other editing facil- 
ities are insertion and close-up, which 
although slow make the program a very usable 
tool. 

The hash symbol calls insertion Proe; the 
double bar calls close-up Prot; and Escape 
calls the menu Proc. 
Line 10 puis; page mode on. 
Una 20 alters the interlace timing, effectively 

moving the display down by one line upon the 

next mode change. 
Lines 80 to 130 Set up my parallel display memory 

and set it to &2Q ispc), 
PROCopt is the default PROC as set by line 230. 

This sets up the menu. 
PflOCwrite takes the code ftom PROCget and 

either dumps it on the screen, or moves into 

the edit modes It is important that CHR$(&7FJ 



1 delete) is ignored as it ruins the edit operation, 
PROCwrrte also keep the parallel video memory 

updated. 

PRCCprint carries out the control of the printer, 
It takes data out of the parallel video RAM one 
byte at a time and dumps it in the printer's 
buffer. 

PROCinseft and PROCclose are the procedures 
that make the word processor so versatile. 
They carry out large amounts of memory 
management in the parallel video RAM, after 
which they transfer the results on to the 
screen. 

PROCget is my universal keyboard reading pro- 
cedure. It handles the cursor controls, 
manages the address pointer of the parallel 
video RAM and returns any other key values 
which are entered. Again this could easily be 
replaced by an assembler routine using 
OSRDCH. 

PROCsave and PROOosd are standard methods 
of loading and storing sections of memory; in 
this case the parallel video memory. 
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DOWNSWAY 



ELECTRONICS (UK) LTD 



7? 



MORE MEMORY FOR YOUR 
ZX81 ! 




give yourZX81 more 
memory than a 48K 
Spectrum — for less 
than £50! 



If you already hav© a 1 6K RAM pack, of any make 
and regardless of condition, you can trade it in for 
£12.50 against a Downsway 64K Memory, 
bringing the price down to only £47,45 (plus £2 
p & pj, compared to the Spectrum's price of £1 75! 

Without trade-in, the Downsway 64K Memory 

costs just £59.95 plus p & p — still incredible 

value! 

The 64K Memory gives 56K of available memory, 

and simply plugs into theZX81 without needing 

an additional power supply, or adding any extra 

load to the internal 5V regulator. 

Should you only need 1 6K of memory for your 
ZX81 , the Downsway 1 6K RAM Pack offers the 
same benefits of high standards and low price at 
only £24.95 plus p & p. 



The slim, "low-prof ite" styling 
of both memories 
complements the 2XS 1 , and 
a special foam cushion 
provides added 
mechanical stability. 



Naturally, Downsway add-on memories are fully 
tested and guaranteed, but should you be 
dissatisfied for any reason, just return the memory 
within 14 days for a full refund {and your old 16K 
RAM pack where appropriate). 

Please allow up to 28 days for delivery. 

To; Downsway Electronics (UK) Ltd 

Dept, M, Downsway House, Epsom Road, 

Ashtead. Surrey. 

Please send rne; 




Oty 


Item 


Price 


Total 




64K Memory at special 
trade-price (my old 16K 
HAM pack is enclosed) 


E47.4S 






64K Memory at normal 

price without trade-in 


C59.S5 






16K RAM Pack 


£24.95 




Post and Packing 


E2.CQ 


Total 


£ 



My cheque/P.O./ Money Order is enclosed 

NAME: 



ADDRESS: 



YC$ 



ZX81 16K SOFTWARE ZX81 



H 1 



*•* 



SEA STRIKE 



*eito 



Your mission as submarine commander is to destroy enemy 
ships using controlled torpedoes — but beware of depth 
charges which home in on your submarine and of the randomly 
placed mines. 

This compuJsive, fast action machine code program has 16* 
game variations; flicker free, full screen dislay and uses the 
entire keyboard for direction control. As well as an on-screen 
timer and status display a result screen /printout helps you to 
record your best scores. 

THE ORACLE'S CAVE 

Trapped in a mysterious cave complex you must use skill and 
daring to fulfil your chosen quest. Only then will the oracle 
release you from the fiendish monsters which confront you at 
evfcry turn. 

A fascinating adventure game with graphics for one or two 
players. Each descent into the Oracle's Cave presents a 
different and exciting experience. 



Sea Strike ...£4.95 

The Grade's Cave ...... C6.95 

Both cassettes El 1 .00 



Despatched by 
return • Postage 

Free in UK. 




Send cheque/ PO with order to: 

DORIC COMPUTER SERVICES 
17 CLAYBROOK AVENUE 
LEICESTER LE3 2GX 



SIR Computers 

Cardiff 



Official agents for ACORN COMPUTERS and 
COLNE ROBOTICS 

BBC MICRO COMPUTERS 

MODELS A (£3209 & B (£400) 

Available from stock 

Prices include VAT, Securicor delivery £7 

Conversion of your Model A to Model 8 . £80 

AH Atoms available with accessories and software. 
ADD ON'S FOR ZX SPECTRUM 

8 Bit input output port - £9-50 

8 Bit input output port with status monitor £13.50 

One Channel Analogue input port £15.50 

4 Channel Analogue input port for use with joy Sticks 

p.o. a. All Add On'sareZXBI compatible. Please add El 

p. p. and 15% VAT, 

SIR COMPUTERS 

38 DANYCOED ROAD, CYNCGED, 

CARDIFF CF2 6NB, WALES 

Teh 0222 - 759015 
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Earth invader 



Qfdrtam, 

Greater Manchester. 



Earth invader runs on an unespanded 
Vic-20. The game uses good colour and sound, 
and needs skill, quick react ions and is by no 
means easy. 

The Vic draws a masse and then plays a tune; 
the maze is different every time it is run. You 
are a soldier who has to manoeuvre up to the 
fortress in the upper-left corner and break 
through its walls without crashing into the 
maze. During the adventure an Earth Invader 
will roam about, gradually swallowing the 
maze, and so making life a little easier. 

Many asteroids will appear during the 
journey at random positions. These must be 



carefully avoided or you will be blown up. 
When you have reached the fortress you have 
to break in and save the lonely princess- who 
has been so far kept hostage by the Earth 
Invader. 

The next task of the soldier is to move on 
top of the Invader and by pressing f, destroy 
it. This will need very quick reactions. After 
that you will have your Earth Invader 
adventure. You have about one minute to 
accomplish this and the time will be found 
ticking away at the top of the screen. 

To move around use the following keys: up, O; 
down } L; right, P; and left, I. To fire press F. 

The program consists mainly of Peeks and 
Pokes. Line 50 switches all speakers and 
volume off. Line 180 changes the colour of 
screen to black and border to red. It clears the 
screen and sets the cursor colour to white. 
Lines 200 to 208 set up the variables and draw 



the fortress and the princess. Lines 290 to 500 
pick random positions and print blocks on 
each line for the maze. Lines 505 to 612 play a 
tune using the Read and Data statements. 
Lines 700 to 775 move the soldier and produce 
asteroids at random positions and also register 
whether there has been any collision or score. 
Lines 800 to 900 make a crash when a 
collision occurs between the soldier and the 
maze or an asteroid. Lines 910 to 932 give 
various endings depending on the state of play 
and the time. Lines 950 to 1200 give the 
changing circle effect after reaching the 
princess. Variable K is a test to see whether 
the soldier has reached home and so he can 
continue to run after and shoot at the invader. 
Lines 1200 to 4010 make various sounds and 
symbols when firing and when on target: lines 
4000 onwards are used when lime runs out, 
making flashes and sounds. 
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Basic renumber 



Hsyling Island, 
Hampshire. 



&i$f;m 



This six-line program can be stored on tape 
and when required can be merged with 



current program already in the computer. All 
you need is the first six lines free in your 
program. Since most people start at line 10 
you should have no problem. 

My program uses the addresses of rhe two 
variables NXTLIN which is obtained from 

PEEK 23637 + 256 ■ PEEK 23638 
and program variables which is obtained from 



PEEK 23627 + 256 * PEEK 2362B 
The former gives start address for renumber- 
ing and the latter provides the halt signal for 
the end of the program. To merge with your 
existing program already in the computer, 
select Merge and type "renumber", thus 
Merge "renumber". Stan the tape, and press 
(continued on page 81} 
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PUT YOUR 
_« MICRO 
it TO 
^^ WORK! 
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MDR HNlERFACESi. 



CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 

have you ev&r wanted your MICRO to contfol a machine for you, Of 

manage vow house? If SO, the MDR 'MICROCOMPUTER CONTROL 

INTERFACE' will give you isolated channels ot OUTPUT OA @ 260 

volts* and switch sensing INPUTS . 

Available now for connection to PET USER, PORT, RS232 and 

IEEE438, allowing expansion up to more than 900 channels., 

Supplied complete with connecting cables, full data and guarantee 

from £12.54 per channel. Complete preprogrammed systems ot 

individual components available Write or pho.ne for details 

MDR (INTERFACES) LTD. 

Little Bridge House, Dane Hill, 

Nr. Haywards Heath, Sussex RH17 7JD. 

Telephone; 0825-790294. 




THE 
PROFESSIONAL 

ZX81 KEYBOARD 



All -you -need Keyboard Kit £28,95, 
Case only £15.00, 



AH prices inclusive of VAT, postage and packing. 
Please allow 21 days for delivery. 



XB1 

1BK SOFTWARE 



ADVENTURE 1 ..„. £6.00 

The zx&i generates a random maze of 1QQ cave*. Choose which 
of two caves to start from. You must find 30 treasures in the 
caves- Unfortunately you can only carry 6 at once. You must find 
the exit cave, if you're lucky a singing goblin might tail you. 
Beware ot the Troll, he wanders around looking for you. The evil 
magician will turn you into a silicon frog if he finds you. A 
maximum of 8 caves to choose from when moving. Go counter. 
Game save option. 

CASSETTE DESIGN ■„.„. £5.00 

Create and LPRlNT your own cassette case designs. 24 lines by 32 
Columns. Design supplied with fold indicator. Save option. 

AS/DIS £5.00 

You no longer need type in long REM 'a .... Hex loader. Hex 
dump. Hex dear. He* save. USR run. A REM is reserved with K>3 

spaces in it. To load in your He« Just type starting eddress, a space 
then your Hex code-hit newline and sit back. To check on your 
code use the Hex dump. Enter start address, finish address end 
then wrch tt scroll up. Code no good? Hex clear will clear the REM 
between two addresses. USR run will run the machine code from 
a given address. 
Prices include P+ P. 
Cheques.' P.O. payable Id: 

D J MOODY 

1 Starnhill Cottages, Granby Lane, 

Bingham, Notts, NG13 SDH 

Tel. Bingham (0949) 37127 

Also Giro transfer to 40 8 16 7302 



Plug in — no desoldering. 

Space bar linked to space key. 

Full travel keys. Six spare keys for 
your own use. 

Case available to hold keyboard and 
ZX 81 microcard. 

■ 16K RAM pack clamp 
supplied with case to 
v eliminate white outs!! 




COMPUTER KEYBOARDS DIV. 

DEAN ELECTRONICS LIMITED 
GlendalePark F embank Road Ascot Berkshire England 
Dial-a-leaflet 03447 5661 Telex 849242 
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iconttnued from page 79) 

enter. When you have finished, List and you 

will see the program installed above yours. 

Select Run and you have renumbered your 

program. 

You con select the first line number and the 
step by changing line 2, but obviously the first 
line muse be more than 6. When you haw 
finished renumbering, you should delete the 
line Szvc "renumber", also to prevcni the 



SOFTWARE FILE. 






renumber program working every time you 
run, change the firsi line to read Goto JO, 
which will now be the first line of your pro- 
gram or you can of course delete the renumber 
program altogether after use, but if you arc 
anything like me — always adjusting programs 
— you will find it useful to leave in. 

1 Let Z « 23627 : GOTO 5 : Rem R EGLIM 
renumber Spectrum 

2 For X = 20 to 9970 STEP 10 : 



IFM = PeekZ f 256* Peek lZ + 1) than stop. 

3 Poke M. Inl IX 256) : Poke (X + 1), X - 256 * 
Int (X/256) 

4 Let M - M + 2: let A - Peek M - 256 * Peek 
IM + 11: 

Let M = M - A + 2 : Next X 

5 LetM -PeekiZ + H» * 256 * Peek (Z + 111: 
GOTO 2 

6 Save "renumber". 



3D triangle 

D Konig, 
Hexh&m, 
Northumbrio. 



r &. 



THIS PROGRAM will run on tKc BBC model A 
microcomputer and possibly on the model ti. 
It simulates the random movement through 
three dimensions of a triangle. U can also be 
made to leave a trace of itself on the screen, 
The background and foreground colours arc 
user-definable in accordance with the tables on 
page 55 of the Provitional User Guide. The 
user also has the choice of just bouncing 
triangles or a trace leaving a bouncing triangle. 
When the program is running pressing the 
space bar will stop the action; pressing X will 
continue it; pressing C will clear the screen 
but continue as before; pressing K will escape 
from the program. 
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Permutations 



David Guesl, 
Seify Park, 
Birmingham. 



51,111 



My subroutine can be used in any program 
that needs to use a large number of permut- 
ations, Such as the recent Your Computer com- 
petition with six trolls in six caves. 
Each permutation is individually generated 



so very little memory space is needed. The 
program was written for a Video Genie, but is 
easily adapted for other machines, The two 
short demonstration programs are to demonst- 
rate its use and function. 
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Graphics strings 

Julian Slradting, 

Portsmouth, 

Hampshire. 

Three pkoblbms I have alwa\"s found with 
complicated ZX.-S1 graphic displays are: 
■If Break is pressed, then any following 
command will clear the screen, losing the dis- 
play. 
■ Changes in the display are relatively Slow, and 
■Changes in the display using Print At etc. are 



sequential — it would look far neater m many 

cases if the whole of the screen changed at 

once. 

These problems are 0^ t erCOme to a certain 

extent by storing the display in a dimensioned 

string and by using 

LET S$ (X TO ¥1 ^ "whatever" 
which is slightly quicker than 

PRINT ATX, Y; "whatever" 
When the changes have been madc t using 

PRINT AT aO;S$ 
will print the whole of the display at once The 
advantages of this method of screen display are 



illustrated in the Patience program shown, 

Line 15 stores the screen in SS — 704 
characters long. If a 24-line screen were used, 
then this would read Dim £$(768}, and a Poke 
16418,0 would be inserted before the print 
statement in line 355 Line 3 warns that there 
will be a delay of anything up to 20 seconds 
while the machine shuffles the cards and 
draws the screen. 

The screen display consists of seven depot 

piles numbered 1 to 7, each containing five 

cards, a foundation pile marked with in 

iconfinued on next pag&) 
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I continued from previous page} 

inverse F, and a face-down stock pile marked 

with an inverse S. 

The bottom card of each depot pile is 
exposed. Any exposed card may be placed On 
to the top card of the foundation pile, so long 
as it differs from ilia: card by one. For 



SOFTWARE FILE 



example, a seven may be placed on a six or an 
eightj but not on any other card — irrespective 
of suit. This is done by pressing the number, 
1 to 7, Of the corresponding depot pile. 

Kings are high, aces are low, and neither 
may be placed on the other. When the patience 
becomes blocked, a card may be dealt from the 



stock pile on to the foundation pile by pressing 
S. This will decrease the number of cards in 
the stock pile by one. 

You win if you manage to clear all seven 
depot piles. You lose if you are blocked, and 
have run out of stock cards. In either case, 
pressing S will display your score. 
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SLOU 


315 
320 


LET S* C266) =fl* (RJ 
LET S* (4-16J =R> tRJ 


PRINT RT & , 12, *tX3UM^28B" 
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print frr iSjeruHEN rou pre 
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LET S* (313) =6* (BJ 


SS R 


KEY > THE SGREENUII-L. BLBNK O 


330 


LET S* C38*J =8*C0) 


UT FC 

SB" 


)R RBOUT 20 5EC5" 


359 
355 
361 


IF INKEYIO"" THEN GOTO 359 
PRINT RT 0^0J5* 
PRINT RT 19,3B;Z 


print rt - i i r ii i if r ran n 




^ 


IF I1MKEYS="" THEN SOTO 5 


365 


LET Z$=INK£Y$ 


© 


RRND 


379 


IF Z*="S" THEN GOTO 60© 


7 


LETT E=0 


375 


IF CODE Z*>CODE "7" OR CODE 


10 


FRST 


Z*<CODE "1" THEN GOTO 365 


12 


LET Rf^-fiSG^SB^QSTiJOK" 


3S0 


LET Y=yflL Z* 


13 


LET B*= feKfsH 


365 


IF N CYJ -9 THEN GOTO 2E3 


15 


DIM S* iV04-) 


390 


IF RBS (B(Y.N(Y)i-Fl.l <>1 THE 


20 


DIM C C4. , 13) 


N GOTO 2E3 


as 


DIM KC7) 


395 


PRINT RT 21, 13; " . . OK _ . " 


30 


LET Z=17 


4-90 


FOR I = N(Y)*3-1 TO N(Y**3+3 


35 


DIM U C17) 


4.05 


LET G = I*32+Y*4--2 


37 


DIM PC7,5) 


41B 


LET 5$(6 TO G+S) ="flB" 


38 


DIM Q C7 .5) 


4. IS 


NEXT I 


4.0 


DIM UE17) 


42B 


LET fl=fl(Y,N(YJ) 


4-5 


FOR 1=32 TO 704 STEP 32 


4-25 


LET B=P (Y, N (Y) > 


50 


let s*(x~3i to i) ^'-masanuKM 


4-30 

4.35 
4-4.0 


LET N(Y)=N(Y>-1 

IF N CYJ =0 THEN GOTO 315 

FOR I=N(Y)*3+1 TO N(V)*3+3 


55 


NEXT I 


&® 


FOR 1=1 TO 17 


450 


LET G = I*32+Y*4--2 


65 


GOSUB 1E3 


4-55 


LET S*CG TO G+2J =■' 


"^0 


LET V (I) =S 


4.60 


NEXT I 


75 


LET U(I) =T 


4-65 


LET S$ [9&*N (Y) *96+Y>iA =ft| (O 


30 


LET 5* (32*1+34- TO 32*1+60) = 


tV/N (YJ 1 > 


m 


*79 


LET S# (96*N CYA t64+Y*+J =B* (P 


35 


NEXT I 


ty,N CY) J ) 


90 


FOR 1=4- TO 13 5TEP 3 


4-75 


GOTO 3 IS 


35 


LET 5*132*1+2 TO 32*1+28)5" 


609 IF Z>0 THEN PRINT RT 21,13,; 

•* _ riK ** 


100 


NEXT I 


692 


IF Z>0 THEN GOTO 308 


105 


FOR 1 = 386 TO 4.14. STEP 3S 


695 


LET E=l 


11B 


LET 5* (I TO I+2>=" 


610 


GOTO 2E3 


115 


LET SKI+2B8 TO I+29&) ="WA 


999 


STOP 


■ i 




1000 


LET 5=INT [RND**+li 


120 


NEXT I 


1910 


LET T=IrfT fRNr?*13 + l) 


125 


FOR 1=1 TO 7 


1020 


IF C(5,T) =1 TMEN GOTO 1E3 


130 


FOR .J-X TO S 


1030 


LET C (S,TJ =1 


135 


GOSUB 1E3 


104-0 


RETURN 


140 


LET P(I.d) =^5 


2000 


LET O=0 


14-5 


LET Qtl^J) =T 


2010 


FOR I~i TO 7 


150 


LET S* C J*96 + I**-34-> =R4 <© (I, 


2929 
2030 


LET 0=0+NCI) 

NEXT I 


155 

i 1 


LET 5$U*96 + I*4-2)=B$fP(I,J 


20 4.0 
3059 


IF O=0 THEN GOTO 2190 

IF Z=9 BND E=I TMtW GOTO 20 


160 
165 
170 
175 


NEXT J 

LET N (I! =5 

LET S* C I*4--l> =CHR» (15B+I) 

LET S$(I*++&39) =CHR* (156+1 


70 

2360- GOTO 350 

3£570 PRINT RT 15 . 12; "HflRDliLUCK" 

;rt i7,7; "YQLi LOST bv ";o;- CARD 

*■* T 


If© 


L£T S*(576<H**tls:Rf(8lI J S)} 


2060 
2999 
2190 


IF Ool THEN PRINT "S" 

STOP 

PRINT RT 15 , 12: "UELLJBDONE" 


135 
190 


LET 5* f54.*+I*4.Ji =B* (P (1^5) J 

NEXT I 

LET SS E255) ■ **' 

LET Sf(543)^"l" 

5LOU 


195 
200 
270 


; *VT 17 / 9r"YOU UDN UTTH " ; Z> " STO 

CK CARD" " 

211B IF k<>± THEN PRINT "S~i 


2120 


PRINT " LEFT" 


3t 


let et=u fzy 


2130 


STOP 


305 


LET B=U(ZJ 






310 


LET Z=Z-1 







Sharp hints 

Pete/ Redford and 
Jonathan Bryant, 
Stockport, 
Cheshire. 



jti-ms 



Here i£ a selection which should prove of use 

to MZ-80K users. 

To change the computer to 

lowercase, POKE 4464,1 

To change the computer to 

upper case. POKE 4464,0 



To make a program run itself 
when loaded — use just 
before saving. 
To disable the Break key. 



To enable the Break key. 



To blank out the screen. 
To restore the screen. 
To Chang* the LED to red. 



POKE 

POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 



10682,1 

6636,0 

8767,0 

8768,0 

8769,0 

6636,206 

8767,218 

8768,133 

8769.19 

59556,0 

595S5.1 

57347.4 



To change the LED to green. 

To display quotations on to 

ihe screen. 

To return to normal . 

To make program line 1 into 

line 0. 

To make line into line 1, 

To return to Basic after using 

the command Bye. 

To return to Basic after using 

the command Bye, This keeps 

the program which was in the 

computer before Bye was 

used. 



POKE 57347, & 

POKE 6350,0 
POKE 6350,34 

POKE 18440,0 
POKE 18440,1 

GOTO $1200 



GOTO $124 A 
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Speed ball 

Michael Bigby, 
Morecambe, 
Lancashire. 
This program is written entirely In machine- 
code with two lines of Basic used to store and 
run the program. It can be used with only 1 6K. 
as the screen must be memory^ mapped. 
When run, a moving ball will appear from a 



SOFTWARE FILE 



random position along the side of the screen. 
You must manoeuvre a cross, which is con- 
trolled by keys 5, 5, 7, 8 to cover the ball. The 
number of points gained is displayed at the 

bottom of the screen. 

After the 354 characters have been entered, 
the machine-code can be stored using the 

following program which allows mote than 
one code to be entered at one time. 
10 LET AS = " 



20 
30 



70 
80 



16549 
THEM INPUT AS 



16 + (CODE AS (2) 



LETB ■ 

IF AS 
40 SCROLL 

50 PRINT B; "; AS (TO 2) 
60 POKE 9 (CODE AS- 281 
281 

LETB = 6 + 1 

LET AS = AS mo\ 
90 GOTO 30 

The program is terminated by pressing 
Newline. 



11 
19 
EB 
21 
Bl 

ec- 

IB 
ED 

E5 
21 
29 
■B 
01 
CI 
CD 
IB 
CD 
3E 
CD 
•E 
31 

D7 
Jfc 
B6 

1B6B1-D7 
10 

as 

BO 

am 

CO 

ii 
rr> 
8M 
CB 



F2 

e-7 

76 
Oft 
*? 

IB 

IS 

37 
IE 
3E 

20 
3t 

ia 

3E 
BR 
Pn> 

sr 

32 

3C 
BB 

so 

3E 
IS 



BC +B....*L.C- HL. C4BBC1 
D7 OP.....LD DE,ee07 

.ADD ML. DC 

EX DE, HI- 
SS *B KO ML.488S 

«y ao.....LD bLi.tfuaao 

SO. ..... . .LOIR 

. .D£G DE 

S3 3C 4Q..LO cA©3Cl . OE 
........... PUSH HL 

en BO LP ML . BB0M 

. . - . &£>» ML . DE 

********* » i EX vc ■ ML 

en Q0.....LO Bc.eeen 

........... P>OP ML 

BB. ..... . .LDIR 

DEC DE 

S3 3E 4B..LD UB3E) ,DE 
83, ...... , LD R.S3 

8a 42 CALL 42B2 

1* .LD C.l* 

*S . LO t* r S5 

.......... ,RST 10 

BB. L.D H.BB 

IE. ...... ,LD B. IE 

*ST IB 

FD. ..... . .DJNZ.FO 

SS ....... .LD R . BS 

ftST IB 

- ■- DEC C 

FB. . . - JR MZ.Fft 

OS LD ». B3 

B2 -12 ..... COLL. 4392 
19 BM.....LD DE. en IS) 
S3 +1 *»..LD C4.B4lJ.Dti 
34- 4B.....LD A.I4B34.) 
3F. ...... ,SRL R 

7r ld B. ?r 

bi *i :z : ; '. je> p.4ibi 

.......... .LD H. fi 

.......... .UD R.B 

IB i 4 r ■ ■ ■ ■ ■ ZlUS 3_ 4- 

■ LD B . A 

. . ... . .... . LD f-i . H 

F4 ........ J B F-"4 

SUB B 

iNq a 

. . . ,LD D.R 

es ........ I O L.02 

ei ld n.ei 

cp D 

B4 OH HZ.B4 

14. ...... .L£> rt. 1* 

7 ........ Oft B7 

A4. ..... , .LD n , 14 

irri-rl-ariai CP LT-" 

es. ...... .oft NZ.es 

15. ..... . .LD ft. IB 

£C 41 LD lilJC) .fi 

Be ........ LD A . 02 

. . . Cft E 

B4. ...... .Oft HZ.B4 

1C. ....... LD R. 1C 

B7 ........ Jft 87 



3E 










BB. 










ZB 










3E 


ID. 








aa 


2D 








14. 


4 ■ ■ 


ft * ■ 






1C. 










CD 


E5 








7E. 










FE 










as 


1L . 


... 


- - m 


* 


SR 


3E 








7E. 










rt 










i67ee.se 


03. 






> 


34. 










IB 










as 


1C. 


4 ft A 




. 


3D, 


. . 


* ■> * 




. 


18 


F3. 








3R 


57 








FE 


SB . 








as 










be 










3S 


ta ,' 








\9 


9ft, 


* * * 


ill 


* 


36 










B6 










BE 










8D 










SB 










IB 


FB. 


* * * 


... 


, 


36 


0S, 








CD 


53 


*3 


*e- 




CD 


BB 


OS- 


v * # 


. 


7C 










?>r 


■ * ■ 1 


i • * * 


* * * 


, 


as 










ED 


SB 


41 


4B. 




FE 


39, 








SB 


Bl 








ID 








167S6-FE 


10 
Bl 








as 




■ * a 




1C 










FB 


«* » ^ w » 


. m. m 


B 


2B 


pit 


f m ■ * 


m * * 


- 


IS 










FE 


31 








an 


31 








14 










7r 










FE 


13 
Bl. 








SB 








IS 










FE 


Bl 


* * ■ 




. 


SB 


Bl. 








14 


. * . * 


i v ft ■ 


■» r 4 


» 


78 










re 


IF 
Bl 








M 


■ m v -m 


■ B # 




ID 










FE 


B3 

01 








20 








ie 









LD R . IF" 

CP E 

JR N7 . OH 

LD H.1D 

LD E419D) .R 

INC D 

INC E 

CALL 41E5 

LD R. tHLJ 

Cft BB 

Oft Z . IE 

LD HL . tivJS'EJ 

I D H, fHLJ 

CP 29 

-,'R 2.03 

INC (ML) 

OR as 

LO (HLJ . 1C 

DEC HL 

OR F3 

LD R. f*157) 

CP 5B 

OP 2 . B2 

3UB 0S 

LD <*157? .R 

OR BR 

l_D (ML) . SB 

LD 6,00 

ld car 

DCC C 

JR NZ.FD 

B.JM7. P'-J 

LD (HL) .SB 

LD C4B43) .DE 

CRJLL B2BB 

LD R»M 

CPL 

SUB L 

LD DE. (4B41> 

CP 39 

Jft NI.Bl 

DEC E 

CP IB 

OR N2.S1 

r«c E 

oft nz.bi 

PLC D 
CP 3i 
OR NZ.B1 
JCNC D 
LD fl-D 
CP 13 
OR MZ.Ol 
C-EC D 
CP Bl 
u» MZ.Bl 
TfJC D 
LD R.E 
CP IF 
OR MZ.01 
DEC E 
CP 03 
..i» N7-B1 
IHC E 



CD 
ED 
37 

11 
ED 

16Ba6-E;B 
31 
BE 

cs 

Bl 
ED 
ETB 

01 

99 
EB 

CI 

OD 

eo 

7E 

FE 
20 

is 
Bfl 

36 

BJB 

IB 

3t 

32 

CB 

("E 

as 

16666-36 
36 

as 

IB 

as 

an 

CB 

cu 

CB 
CB 
CB 
CB 
CB 
BB 
*ft 
B9 
4B 
09 
ED 
09 
C9 
06 
D7 
IB 
16903 -C9 



tS 41 

S3 4 1 4B . , 
* ■ ....... *^ 

22 BB 

52 



* + * # . ■ ■ 

95 40, 
04 . . . . 



04 00, 
BB. . . . 



ID 00 , 



SS 43 4B. . 

3D 40 . . , . . 



14. . . , 
IB ... , 
04 ... , 
3C 40, 
1C. . . , 



FB. . . . 
BB ... , 
S7 41, 



1C. . , , 
84..., 

as * 4 i ' 



DC ... . 

BO ... . 



as. . 
as. . 

14 I I 

HL. . . 

14. . 

BB- - 



4B BC 46. 



£0. 

fd! 



CRL.L 41ES 

LD 114841) .DE 

6CF 

LD DE. BB22 

SBC HL.OE 

EX DE.HL 

LO ML. 4095 

LD C.B4 

PUSH BC 

LD Sc.eee4 

LDIR 
EX DE.HL 
LD BC.OOID 
HDD HL . BC 
E K DE i HL 
POP BC 
DEC C 

JR hi: , FB 

LD DE . 14B43J 
LD HL: C4B3C> 
LD H. fHL! 
CP 14 

Oft HZ. IB 
l& 6 . e* 

LD HL. I*B3CI 

LD (HL) . 1C 

DEC HL 

CKNZ.FB 

LD R.00 

LD I 4 IS 7 J . R 

RET 

CP 1C 

OR Z.04 

DEC (HLJ 

OP 4 106 

LD (HL) , £B 

PEC ML 

*.<!> \l 

LD M.0B 

LD L.D 

SLR L. 

SLR L 

3LR L 

SLR L 

RL H 

SLR L 

RL M 

LD D.6B 

LD CD 

RDD HL.8C 

LD C.E 

9DD HL i BC 

LD BC. (4B0C) 

RDD HL.BC 

RET 

LD B.20 

SST IB 

per 



1 REM TI ME ^SOOBBHLLS^apef 
nm*WnBjM|-354 ZEROES 
1 RflNOSB IBS 4 » 



Faster graphics 



Jonathan Brazier, 
London £?, 



■J^'31 



POTTEiRlNG ALONG on my ZX-Sl, I have dis- 
covered a device which speeds up moving 
graphics by somt Tour or five limes without 
venturing into the tortuous world of machine- 
code- It is based or; she fact that any number of 
At instructions may be included in one Print 
instruction, even if the co-ordinates are ident- 
ical or overlap, The program makes it clearj of 
course, it only works for horizontally-moving 
objects if you want the ob jeer's track erased as 
it goes. With a little ingenuity the increase in 
speed is well worth the extra typing. 



5 print pit e ,<£, ■ 

±fl FOR .F-l TCI 3.8 
S* PBINT HT 1ft, T; 
?B NEXT r 
"35 PRIMT RT «,B; 
tn PRINT Ht 
)">"f 10,E,:- 






»LOU 



FAST " 
■»";*tT ID, 
LO - 3^ " 



B-3>- >";flT 
i c -- r tlY 1«,T," >-;BT »,*;'■ t'-if* 



''i"i l».l*; v >'iWT IB. 15,:" >' 
«t i0 . ifti " t";ST i^,l^i" > "' ; AT 1 
W.lft^'- >*.AT i0.l47'\'-RT i«:iP 

f. =^ ;£ T „ ia if. Bl > > f, ,ftT ie,aa ; - T 

li.aS. * , ^ s -;flT lB,a»;" r.BT ift. 



Bfc COT OS 



f?. 



Loony lander 



Roger Valentine, 

Staines, 

Middlesex. 



This IS the most appalling computer game 
ever. It combines the worst of Invaders with 
the worst of Breakout to create an abysmal 
Lunar landing type scenario. Perhaps its only 
redeeming feature is that it is so incredibly 
difficult to gain a decent score that you quick!}' 
tire of playing it, and 50 might use your 
computer for something more useful. 

It is written for a 40-column Pet* but if you 
really think it is worth the effort converting it 
to another machine, I shall explain all the 
screen- Pokes, There are no machine-dependent 
features other than the screen-mapping, apart 
from the few Pet cursor controls, which are 
also explained. 

The object is to land your space-craft — or 
aeroplane, the graphics are so poor that it does 
not matter which — on a rubble-laden runway. 
Before you land, you must clear the runway 
completely by destroying the rubble with 
either bombs or missiles. 

You have five aircraft, each with unlimited 



armaments, and the planes fly from left to 
right — they wrap-round the right-hand side 
of the screen — until thty either hit something 
or land safely. Each block of rubble destroyed 
with a bomb scores one point. Missiles are 
fired horizontally and will also wrap-round the 
screen, so they must always destroy the next 
block of rubble in your flight-path. 

The problem is that destroying a block of 
rubble with a missile scores -20 paints, and 
you must have a total of more than 20 for the 
missile button to be operative. Press Space to 
drop a bomb, and Shift/Space to launch a 
missile. 

The 40-column Pet has IjOOO scrttn 
positions, with 32768 the address of the top 
left-hand corner. The program will run on any 
micro with a memory-mapped display by alter- 
ing the value of P in line 5 — e.g., to 7680 for 
the Vk — and inserting suitable values in 
place of the following; 

■ 480 to 399 rn line 20: these 3*e numbers 
representing approximately tr»e bottom half of 
the screen. 

■ 500 in line 25: line 25 ensures greater density of 
rubble at the tower pert of the display, so any 
number close to the lower limit of J in line 20 

win do. 

(continued on next page) 
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icorttinaed from previous paget 

■999 in lines 85, 1030 ami 2010: the number 
which, when added to P, represents the 
bottom right-hand corner of the machine's 
screen. 

The characters Poke: J to the screen are, in 
most cases, arbitrary but as these are Pqt codes 
and not ASCII, I will explain what they repre- 
sent. Note that Vic codes are the same as Pet's: 
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I Lines 20 and 1010: any character to illustrate 

the rubble. 247 squats an inverse space. 
I Line 40: f rue characters representing: the shape 

of the plane 182-PL is the number of the 

plane, in inverse video. 
I Line 75 and elsewhere: 32 equals a space — as 

in ASCII. 

I Line 1Q00: 3 Single character bomb. 
I Line 1010: any explosion pattern, ending with 

a space. 



I line 2020: a missile or minus sign. 

I Lines 6005-6030; a more elaborate explosion 
pattern. 
The Pet cursor controls are: 

ILine 15: clear screen. 

I Line 50: cursor left -space/space 'home. This 
ensures that a single-digit number will com- 
pletely over-write a dual-digit, 

I Lines 6220 to 7QQ0r Home .'down /down. 

I Line 7020: The R and E ace in inverse. 
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Calculator 

Malcolm Taylor, 
Riyadh, 
Saudi Arabia. 



Stfaffl 



THE PROGRAM is intended for those who have 
a 16K ZX-81, but wish they had a printing 
calculator. It will keep a running total of up to 
100 entries, which may be simply numeric Or 
any of the ZX-fil keyboard maths functions. 



The screen is automatically cleared when 
full, and the program is menu-driven to allow 
alteration of any line number; review of 
previously scrolled-ofF entries; clear and 

fe$rarr Or Continue. 



IS REM "C.OF""'R*O ht **- J.H* T HTLDK 
1BB2 " 
»8 GOTO *.!-<» 
30 REN SET UP Mtfl&INSa 

58 PRINT "tN",TRB *;"lTeH";TRB 

SB ; " TOTAL" ^^_^^ 

^e^pRjjjrT -■■■■■■aaaaaaaaaaaaaaaaaaB«aa««-» 



if i-i them goto aee 

i.rrr eti) <cn-i»*uflL Bitu 

PBINT I;TkB *.»»(I).TBB »B; 

REM LinXT HUWtn OF ENTRIES 

PRESE TO 1» 

IP 1^12-IWT fl/tai THEH COS 



T« PRINT 

*e print 

99 PH1HT 



apBINT TFtB £ . -■aaaaaaaaaa fc «.««««««B. -— 



YOU MBV ENTER ANV HP 
. FUKCTICN. REUIGU FR 

"ov entering •■■-«■ 



130 PRINT 

i4e prtnt 

1SB PRINT 

TMtHflTlCflL" 
ON RNY LINE 
CLERR flLL","EWTRlE5 »¥ ENTERING- 

pin! :: "«"-T" " BM¥ LiNC * v ENTt 

IBB PRINT " 

17« PftlHT -ORES5 -H1U LINE" T 
O ST BRT 

lea rNPtfT r* 

a«« REM SET UP FDR MBK IBB tKI F.' 

218 £>IH 05'IM.IPI 

SSB OIH C (IBB) 

338 FOB i»i TO IBB 

34B GOTO oee 

33B LET S* I II =Pli 

26B HEH SPECIAL. CONDITION FOR 

COUN1 NUMBER ONE 

P78 IP 1-1 THEN LET CtD'UflL U* 



I3f> 

8*9 
3QB 

nee 
C i It 

31B 
PER 
3SB 

338 IF I/12=IHT 11/12) THEN PR1 

nt **t s,o;i;flT s .«.. e»r rt ; «t s,a© 

,CII) 
3.4.B NEXT I 
35P PRINT 

3BB PRINT AT a,B, "UMICH LINE DO 
YOU UISH TO BLTER?" 

a-^a twput u 

390 IF Oil THEN OOTO 318 
33B PRINT RT 3,B;"eNTEP NEU «(*L 
UE OF LINE "; Oi 



RT 3,Q, "TROhl UHICH LI 



T*1B 



5 "P PRINT 

sese ooto tsb 

SOB PRINT 

HC NUHHKR?' 

SOt) INPUT t> 

610 GOIUB 4.B 

63fl LET TilI-D-1) 

030 IF Til9 THEN LET 

6*8 fott J=B TO T 

63B PRINT (JtJ.lHB «,Bt(DtJ); 

SO t C IDtO) 

660 NEXT J 

PPI^^- 

PR1HT 

GOTO 73a 

&O&UB 18 

LET X*I-a 

PRINT I,THB 4,0»(D,TflB 



TRB 



498 INPUT F» 
LET B*(0! 



■F» 



in? 

428 SOSUB 4.0 
43B IF Oil-l THEN LET C(OJ=C(0- 
11 +U«L F* 
**» IF E>*I-1 tHfiH OOTO BBB 
FOB G^D TO II-1J 
IF G^l THEN LET CIO) -URL B« 



BBB 
BQB 
TOO 
718 
736 
C II) 
73B 
7*B 
758 



4-se 

(CI 

478 

PEP 
598 
518 

SSO 

C IG> 
b-JB 
54-B 
SSB 

C ID) 
■1RB 



GOTO 3+8 

REM StT UP CUES 

PRINT BT la.U, "EMTEB "« c «n 
TO CONTINUE" 
76B PRINT "EHTEfl -*'S — To CLEAR 
P.LL ENTRIES" 

770 PRINT 'ENTER ■-■■ B --. TO ALTER 
PNY LINE" 
7BB PRINT 'ENTER ■' "R 



S29 



S« IC) tf- IO-1) 
B6R OF ENTRIES 



IF G=l TMEM GOTO 
LET C tO) >URL 
REM L IfllT NUMB 
PflCE TO IB 

IF r. ■• T-'.O THEN GOTO 

GOTO 538 

PRINT S,TAB *,Bt(GI . TflB 



"J 



?e- 



NEXT G 

goto ssa 

PRINT D,TRB 
PRINT 



Ai BStDJ ;trb aa; 



7 98 

Bee 

s:w 

B?B 
BSB 

see 

S70 

8B8 



R-* TO REUIf 

iRONSE TO cues 



REM SET 

INPUT Ri 

IF R#-"C" THEN 

IF BJ.'S" THEN 

IF ftti-fl" THEM 

IF R»-■ , R , ■ THEN 

GOTO ese 

STOP 

SftUE 'CRLCULftTOR 

GOTO 1 



GOTO 788 

GOTO 198 

eOTO 3&B 

GOTO ■&?© 



Board-game 



m^m 



N O WMink, 
Exeter, Devon. 

FOR TtlOSF ititeresied in how the 7X-3I can 
play games other than chess nr draughts, this 
16K program will be of some interest. 

The rule of the game is that no fruit of the 
same kind can be in an adiaccnt square. 



2 LET 5-" 

S LET CO-* 

111 LET Kt>' 

It roK N>9 

3B POINT RT N.S.KS 

4-9 NEXT N 

98 D IP! m .' . .■ • 

feffl FOP N-S TO B 

?e fop M*a to 6 

73 LET fl(H.*JI *-H 

HB PAINT AT 2*H+»,afNtB; 

OS NeKT r* 

O? HCXT M ; 

IBB FOR Hm\ TO H 



118 PRIMT RT a*N*4.,T. M 

iya PRINT RT 4.aiNf/;N 

13B HEXT N 

JL + O PRIMT RT ai.Bi'lN flUTOPLiRV 

1SBBINPUT B* 

168 IF 0»<ll- - "¥" TtfEN LET &b1 

17B PAINT RT 21,8, "OO YOU UflNT 
TO PLRV FIRST?" 
1RB INPUT O* 

IBS PRINT ST Jl^i," 

1»B IF r>*ll)a"N" THEN OOTO SSB 
SBB INPUT Rft 
»tl LET K=.IB 

aais-ET k>b 

SBB LET SO-SOil 

aB? primt rt ai.e, ■■ 

aaB PRINT RT 17,18; "TURN-": OQ 

»iA LET U-UflL RitlMl 

215 LET- Ua-UfiL H«iiJ tl 

iia If flfV,Vil«S THEN OOTO SBB 

aas print- At ai-i.-'IHUflLIO houe 

aao ooto sbb 

388 PAINT RT 9 L , B ; "ORRNGE OR «P 
PLE" 

318 INPUT C* 

3lL3__PRrNT FIT ai,B, " 

39B IF C»(1I»"0" THEN LET X»l 
SaS IF Ci<a>>"fl" THEN LET X-S 
33B IF RfUtl.UaiaX OR RIU.u8*iJ 



wk OP pfU-l,ua) 
THEN GOTO 3*B 



-X OR RfW,va-l»"K 



3 SS GOTO *BO 

4MQBLCT HiU.UJ; -x 

48S IF Mai THEN PRINT ATT iiUta. 

a*ua-»B. "o k 
*36 jf jr=a Twert print pt a*v*a, 
a^ya+Bt/in^ _, . 

BBBBUET laINT I RNO »a > t 1 

S4JLET MalNT (RND«4 > +B 

S03 LET N=rNT (RMDl4)«a 

58 7 IF Rin.NlO RND iHlfltl.HI o 
Z HN6 A(H-l,Nli>I AND ftm.Nl>!) < > 
Z AND n(H.N-ll OZI THEN SOTO BBB 

sia for H-a to a. 

51! FOR U-a TO 6 

SSB IF B(H,«I»3 AND (ftlHtl.NS () 
Z BUD R<H-l,NI<iZ AND HIM.NI1JO 
Z fVND flIK,N-ll t>Zl THEN SOTO BBB 

538 NEXT N 
548 NEXT H 

gl? ^r^-'&^TrtEW OOTO 78B 
SSB OOTO SBB 

618 IF £■! THEN PRWT RT iKl-2 

N+S+S. "O" ^_ _ „ _ 

638 tr Z>a THEN PpiWT RT StHH, 

N+a-i-s; "R" 

eaS LET RCH,N)*Z 

S38 IF Sal THEN GOTO. SBB 



ttWBP- 

YOU UlN 



INT AT fil,B;"I GJUE UP VO 
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No question 

Jim Milter, p — . 

Appfeby-in Westmorland] ,tf*)jjl 
Cumbria. L — i — 



SOFTWARE WE 



'm^a® 



This short routine is written in Atom Basic 
and overcomes the problem of the sometimes 
misleading question mark which is generated 
by Basic's Input statement. A response such as 
"Enter amount r" is much more suitable than 
"Enter amount ?". 
When ihe Atom encounters the word Input, 

Sounds of alarm 

David Harmes and David Martin, 

Chesterfield, 

Derbyshire. 

This is a basic program for art alarm clock for 
the Vic-20 with 3.5K. It starts by asking you 
when the alarm should sound — TIS is a 
24-hour clock. Then you must enter the time 
at which the clock should start. The inform- 
ation is then displayed on the screen. 

In lines 34 and 330 in the inverted commas 
— "fl" and "17" - just press the corres- 
ponding function key. Press "fl " to switch the 
alarm ofT when the alarm is rung. Press "fl" 
when the alarm is not on to change the setting 
of the alarm. Note thai 2.35 am should be 
entered in the form: 023500* 



it first jumps to a subroutine in the operating 
system to prim out a prompt . The address of 
this subroutine is determined by the contents 
Of addresses # 209 and * 208 as a 16-bit 
address. 

All this program does is alter these addresses 
to a free area qf memory at £80 in RAM 
where a machine-code routine replaces the 
original values of £ 205 and * 208 and jumps 
back to the Input routine without printing a 

prompt. This in effect means that the last 
character printed in Basic becomes the 
prompt. 



Although the program is simple, u is handy 
because of its length. The more complicated 
method of achieving this, which Acorn gives, 
is not only more than twice as long hut uses 
three more of the precious 26 Atom variables. 

10 REM * SUBROUTINE TO REMOVE INPUT 

PROMPT 
20 P = * 80;|LDA@82;STA# 208;LDA@354; 

STA#209;RTS:1;Z * FE94QO80 
30 REM * DEMONSTRATE USE 
30 PRINT "ENTER AMOUNT:";! #208 = Z: 

INPUT A 
SO END 



3 PRIWTOIR*<3> 

4 POKE 36373 > 3 iGOSUBiee 

t$ IsFuT- ifcfcE OfiRECT TIME *jTI* 

20 PRINT" a" 

25 PRINT- HMHT1ME" 

30 FBINT" -*fc» Wi " iLeFT*<T1*.5ii l 'i"tHIPt<TH.a.a)l" ; " ; RIGHT* t T I * ,2> 

31 PRINT-'IfflH^LftRM- 

33 PRINT' :M001T jt,EFT#<flL*,2> f jMIfJ»<TI*,3,£> f " t " jRIGHT*<TI*,2> 

34 GETFl* ; I FRf >"F7 I, THEHGOSU840d 
36 IFfll_*=Tl*THENGOSUB2ee 

4© PRINT-JWSaEMT^IC ALARM" 

HO iMPUT'-fiailJ^l-ARM TIME "jRL* 

120 RETURN 

203 PQKE36878, IS 

210 PP1WT"3 

22@ POKE 368 74 „ 25@ * FORN-0TOS30 : NEXTN 

328 POKE 36874 , l FORN- 0TO300 iNEXTN 

330 OETfl*iIFfl*-"Fl"THENPOKE363Fe,0:RETURH 

340 GOTO220 

4&& PRINT-ZT 

410 IUPI.>T"RLRPM TIME " jHL* 

428 PRINT" 3" iRETUPH 



Search and replace 



Darren ifston, 

Stockport, 

Cheshire. 



m^ 



Search and replace will search the screen for 

a character you specify and replace it with any 

other. Load [his machine-code routine into a 

Rem Statement no shorter than 23 bytes long. 

Search and replace runs in a l&K ZX 81 only. 

Z-80 assembly fisting Hexadecimal dump 

LO HL, (D.FILE). 2A 0C 40. 

LD B, 24d. 06 19. 

DEC HL. 26\ 

INC HL. 23. 

LD A, (HL). 7E, 

CPm. FE 76. 

JRNZ, + 3. 30 03. 

DJN2 - 8. 10 F8. 

RET, C9. 

CP CHR.S In], FECHR.*(n). 

JRNZ 13. 20 F3. 

L0, (HLI, CHR.S tx). 36 CHR.S |xh 

JR - 17. 18 EF, 

If this machine-code routine is loaded into a 
Rem statement; then Poking the values: 

16630, CHR .$, m] 
where CHR.S (n) means the character to be 
searched for. 

16534, CHR,*, (xl 
where CHR.S (x) means The character to be 
replaced. 



Test timer 



m^ms 



J Laid/aw, Aberdeen 

I WROTE THIS program to make use of the fact 
that the MZ-SOK's internal clock can be 
Poked to count to an accuracy of one-sixtieth 
of a second although, unfortunately, the hour 



count is lost and the minute count's maximum 
is 24, The program is short, occupying approx- 
imately 0.7K> and will ran on all MZ-80Ks 
whatever the memory size. 



:3 ':»4J$vv* ■ surray tutiiiGrts 

26 PRINT O*i*ctioti Ti«*f- -tut * • 

SS GEI A* £F W-" GOTO S=d 

*3 Ttt""M00O0 F fcEH svt c tt>». *o S€rO 

» ^00 Z-l '0 3 

j9 5 t E« * Iter c loci', to court 

T) -OKE r,f. EEC. t* IVW *t -*■ **c. 

M -E T : 

:>? -OR Z-I TO (HTtRHB<l.*ti*M >'NEvT Z 

110 ««£ ft.h *& t**r? z k«t 

120 *0*£ 532«*£^.l» : Bei djjitlaa*; 

IJO GET ftf IF Al»-~ GOTO IS« 

U0 j**"Tft S£M tlb* *»k#rt S* C++*t 

IS POKE »;.& POKE 1-1& 

!W FSWT'i'OUT tiwt- - ( L£PT*;S*.£j, 

178 fltlHT* ';HjD*tftI,3.i.'.: 

lee P*lriT* ";&l&tfal&.2> 

(SO POKE ?t,U PftlMT"CftrttirK»? CVf-HJ- 

SM SET M 

£18 P£h rtrto^t ^»t* *nd r*»u»* 

22B tr flf-'V THEW RESTORE GOT J 4d 
^30 S£rf r*ti^rt C L*e«< tc r»r-»*t *j>]l *f>d 
^43 IF M»»M" TMEli rifa-OSOeOO- EMIi 

J« Wffl 57351. lie ?re59<9,37349.£ 



Micro maestro? 



J P Mcgowan, 
Huddersfiefd, 
West Yorkshire. 



m~® 



This frograai produces "music" on your 
ZX-81. 1 am not absolutely sure how it works, 
but when the computer changes from fast 
mode to slow and vice versa, it makes a click in 
the cassette output port. If an amplifier is 
attached the oscillations can be heard. If you 
are without an amplifier you could use a tape 
recorder to tape it and then play it back. 

For a lower note you can add the follou-in^ 
lines: 

15 REM 
26 REM 

Here is the main program listing: 

10 FAST 
20 SLOW 
30 RUN 



Words of wisdom 



F K Carver, 

Pfymouth, 

Devon. 



6mm 



This PROGRAM is a very simple and easy-to- 
use substitute Cor a proper word processor and 
can be used by anyone who can use the Atom 
editing facilities. It is important that the first 
three lines are typed in exactly as shown. 

To use the program, input your text any 
where after line 3 and it can be edited, added 
to, and so on, by using the standard Atom 
editing function. To print, type Conirol-B 
then run the program. 



1 1 »i i S*25G+#ftE ; DODO 
2P. •7III-I+1IU. ?I*13 

zp. 'ii-i+siu. i>«topse. 

6 

5 FKC ATOM ' CHEAP WORDPRO' 

7 

3 TO USE PUT YOUR OHM TEXT 

9 ANYWHERE AFTER LINE 3 AND IT 

10 CAW BE EDITED. ADDED TO ETC* 

11 BY USING THE STANDARD ATOM 

12 EDITING FUNCTIONS. 
13 

14 TO PRINT TYPE CONTROLS THEN 

13 RUN ThIE PROGRAM ABO YE 
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IgfO^jJy^gFTvJARE from Hfe fl 1 

OltGUR 








3*0'! 



"*eY« 




:«ss^rc"»F' WT, " BWWW 



i VISIBLE LOTU f„ „» ,».o. . -'" 



4 TRACF W 
v LTHACt 
* STEP 
FIND 

LV** 



READ 
OAT* 
HESTQPL6 

EVSt 

WM.lf 



tlBT«»t.vOUWP 



fi[NUMBl" It V 
AUTO *. » 
CUHSOP X. Y 

BEEP*- T 

KtYX 

IHKtY S* 

..„,p»»>vw" 



HfN 

Off 
VECTOR 

Mft© 

POP 

STOP 



«.. A«»W 



<S 41A« ■*+! 






elector ;;gS£w sr 

BOARD *% 







SS^agS^S^B- 



ALL 1 

Of * 

I •- -■' 



Dm*"* 



<«•.., ■<- 




c0 i»*B*>' n fl ™**!£1 ,„ 



THV1ETREK 

?ORATOM.NASCOM& 

^Iro^ograj^ 

[ + WAT»t_ H |S^ 



ID 

I® 

(55 





5* 








deduct £1 per cassette 

when ordering 

tw o or more- 




micro rows* "-id 
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COMPETITION CORNER 



POWER CUBE 

BY ANTHONY ROBERTS 
AMOKG THE Klmgon's treasures that you so 
cleverly won in our competition in April, is a 
puzzling link cube which could provide 
fabulous amounts of fret energy should you 
just be able to connect it up correctly. 

There arc 12 connectors, each of which con- 
nects a pair of symbols on one face with the 



A £75 book token will be awarded to the first correct solution 
drawn from the competition bag. All entries must be at the 
Your Computer offices by the last working day in August. The 
name of the winner, the solution, and a competition report will 
be published in the October issue of Your Computer. 

If you want to set a competition for Competition Corner, 
remember that the simplest solution should be calculable by a 
short program rather than by any other form of reckoning. 




same pair of symbols on an adjacent face of the 
cube — as the picture shows. When thty are 
all in place, one symbol is left exposed on each 
face — and if it is not the same symbol left on 
every face of the cubc> you will have short- 
circuited it and the resulting explosion will 
destroy everything for miles. 

Here is the unfolded plan of the cube. What 
symbol should be left? 

Competition 
results 

The nt.MRT-R OF Correct entries for the Vic 
expansion system competition in June made 
the choice of a winner as hard as ever. We 
finally awarded the Arfon motherboard 10 J W 
Brawn of Highficid, Willow Lane, Goxhill, 
South Humberside, for his "One good Vic 
deserves a mother". 

Several other compel itors felt that their Vies 
suffered from maternal deprivation. As 
Matthew Lewis explained "Vic needs mother 
— bored without hcf* ( while > on a different 
Solution to the June crossword, 



[A fDlpI |'£ ft |<; 
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5 ; £[V \SffJ 




Kp Pf*|i 




rtalsH^ 
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UflMo^dp^ 
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J*| |"| 




k' 1 


*J 


[S^f i*rt Nk i* 




.> 


C & \£ r 


£ 


si 


i n m m 






□ m 


a 




PM' \TWr\A\3\L 


m ■- 


•■ 




h □ a ■ 


m n 


a 




i_j ■:: -•' ■■' f. i- 


£ 


c 


■ -: o ,-, 


j 




ODD 






Q □ 


a 




Wi%> f \m\f t| 






"A R F'-O N 


















♦•■ 

OOD 

O 






no 



♦ no 

OAO 



OA 
o 

♦On 




AOn 

Aoo 

• ♦■ 



tack, ]anc Finiaison revealed thsi "My 
children arc bored with (heir mother and want 
to expand". 

Some puns were more groan*pro voting than 
others. John Keogh claimed **I Arfon got a 
good memory" and J Williams expressed the 
Vic owner's plight with "A Vic's "arf off 
without an Arfon", Others that caught the eye 
were R White's "Such inflation bccom« 
Stimulation without aggravation" and Sue 
Dcalkr's sinister "VICious micros have more 
byte". 

The Golden Nugget problem attracted com- 
paratively few entries. If you noticed that the 
number of nuggests collected on leaving the 
park is the cube of the number of trips 
through the park, it was easy to arrive at a 
solution without a computer: the answer, 32, 
is the cube root of thu: final number of nuggets 
collected. Programming for a solution is 



straightforward once you have worked out a 
formula for the number of pearls collected 
from the island on each irip through the park. 

Several programs found the simplest line, 
using only three variables. Since the number 
of coins used and the number of bags is the 
same, a single variable can serve for both. 

The winning solution drawn from the hat 
was sent in by Peter Hall of 10 Spcan Drive, 
Aspky Hall, Nottingham: 

TO LET B = 

20 LET M - 

30 LET B - B + 1 

40 LET P * B ' IB I* 

50 LET N - N * 3-P + 1 

60 IF N ■ 32768 THEN GOTO 80 

70 GOTO 30 

80 PRINT B; "COINS" 

B ■ number of bags; N ■ number of nuggets; 
P - number of pearls. I 
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ARCADE QUALITY SOFTWARE FROM LLAMASOFTM 



Spectrum 

ATARI 

GRAPHICS/CHARACTER CREATOR 

Now you can define your very own custom charac- 
ter sets. Or edit the existing sets. Results fully 
displayed on screen in modes 0, 1 and 2. Many 
exciting features including: Save. Screen Modes, 
Reflect, Invert etc 
Supplied on cassette wi th data E8 

SPECTRUM 

Full details of our range of Spectrum software 
available on request free of charge. Arcade games 
and utilities- SAE for details. 
Send Cash/Cheque/ 



\ fK ^ -i) [j by Jeff Minter 



P.O. with order !o: 




LLAMASOFT SOFTWARE. 

Dept, YC, 

Lin don House, 

The Green, 

Tadfey, 

Basingstoke, Hants. 

Teh (07356) 5038 

wanted] 

GOOD QUALITY SOFTWARE. 
SEND DEMO FOR QUICK 
REPLY- 

TRADE ENQUIRIES WELCOME 
PLEASE AOO SOP P&P 



A 

ATARr 

DEFENDA! m/c jH^l® 

Full feature version of the popular arcade game including; Swar- 
mers, Baiters, Pods, Landers and Humanoids. Controls: Up, Down, 
Thrust. Reverse, Fire and Smart Bomb. High resolution colour 
graphics. Joystick controls. 8k or 16k expansion needed. Only 
£10.00 

TRAXX! m/c 

Vic 20 version of the brand new arcade game "Amidar" A Pack- 
man.Quix crossbreed. All machine code, fast and fun. Joystick 
controls. Hi-res cofour graphics, 8k or 1 6k expansion needed. Only 
E10.00 

R ATM AN! m/c 

Kill the squeaking rats which fail from the sky before they dig in and 
prey on you I Game includes rats, hammers, men, mutants and 
spears. M/c, hi-res colour graphics. 8k or 16k expansion needed. 
Fast and fun for only £8.95 

BLITZKRIEG (3.5k) (Bomb B.A.) 
Fly your Vulcan bomber over enemy territory and destroy the city. 
25 levels of play. Hi -res cofour graphics on the unexpanded Vic 20. 
Only £4 95 

UTILITY PROGRAMS (for unexpanded Vic 20) 

GAME GRAPHICS EDITOR. Create your very own custom charac- 
ters. Full features include Relied, Save on Tape etc. 
SOFT KEY 24.24 key words inc. Peek. Poke. List. Save on your 
function keys. 

8olh programs supplied on one cassette. 
Only £6.00 

Coming Soon, plug-in games cartridges 
at under E20 — please ring for details. 
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Great VIC Software 

New Programs for your VIC Computer 
On Cassette! 

COLOR & SOUND 



ALL PRICES 

INCLUDE VAT § 15% 

AND POSTAGE/PACKING 



• Adventure 


ANY 3 


• Cattle Roundup 


• Head On 


FOR 


• Arlillerv Shoot 


• Target 


£28.50 


• Micro Maze 


• Hang In 




• Snake Oul 


• Chase 




• Trapper 


£10.25 


Lunar Lander 


Home Finance £10.25 


EACH 


Wren 


Math Drill EACH 




Breakout 


Hangman 




Black Jack 


YahLze 




Pong 


Othello 




Slots 


Target Moon 




Alien Raiders 


Shooting Ga lie r\ 




Bombs Away 


Capture 



EG G ATTACK JOYSTICK 

This seemingly innocent electronic game of catch 
turns gradually into a hurried race of joystick control. 
The player must maneuver a nuclear reactor in order 
to catch radioactive eggs as they are dropped from 
advancing "monsters" If the player misses three 
eggs, the Earth is no longer habitable and their turn of 
play is over. 12.95 

TUNNEhPATHOL JOYSTICK 

The player is required in this arcade game to 
maneuvre an android through a maze in order to 
harvest "Energy Crystals" and score points. As an 
obstacle the program randomly throws the android 
into the fourth dimension where it must battle the 
dreaded "Batwing" in order to survive. 12.95 



SEND 75p FOR FULL CATALOGUE 
(Refundable against purchase) 
DEALER ENQUIRIES WELCOME 

ANGLO AMERICAN SOFTWARE 

138a Stratford Road, Sparkhill 
Birmingham Bil 1AG 021-771 2995/2736 



n 
i 



Please supply 



1 cut lose a cheque PU for £ . . . . 
ANCI.O AMERICAN or debil my 



made payable la 



I 



Aeeeu i.itrA number 

Signalum 

NAME . . , , 

ADDRESS . , 



A1J. PRICES INCLUDE VAT ft POSTAGE 

2* Hour answering urvitv 

on 021-771-2995 for Accvu order*. 



B 
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COMPUTER NEWS 



JUNE PUBLICATIONS 



Beginner's Guide to BASIC 
Programming 

A P Stephenson 

Written with two primary purposes. First, many 
people wish to understand and make use of the 
exciting new technology that is now becoming 
available to the man in the street, but have no 
previous knowledge or experience. Second, 
there is need for a book that explains BASIC 
as used on microcomputers, 

Since computer programming is best learnt 
by 'doing', the book encourages the reader to 
write his own programs rather than slavishly 
copy out other people's 'masterpieces '-. 

Q 409 01 1 84 X 1 60 pages £3.95 

Beginner's Guide to 
Microprocessors 

£ A Parr 

• A down-to-earth and factual treatment of 

how microprocessors work. 
#A beginner's book suitable for the reader 

with an interest in microprocessors but 

with little previous knowledge. 

Avoiding the sensational aspects of the subject 
that have been a feature of so many books, 
Andrew Parr gets down to fundamentals. After 
an introduction to computers In general he 
explains in detail how the microprocessor 
works, its software and programming, and how 
it is integrated with peripherals to form a 
complete microcomputer system. 

Later chapters describe applications of 
microprocessors in control systems, robots, 
small business computer systems, etc. There 
is also a survey of microprocessor families 
(Z8D, 8080, 6800 and 6502), and an appendix 
covers the various number systems used in 
microprocessor work. 

408 00579 3 224 pages £3195 

ORDER NOW from your local boctese%ror 



26 BASIC Programs for your 

Micro Derrick Daines 

A collection of 26 new and varied games 
programs, from spelling tests to submarine- 
hunting. They are graded from the most 
elementary, usable on the simplest home 
computer, to longer and more complex 
programs suitable for more advanced 
machines. Derrick Daines has written the 
programs in an easy subset of BASIC and lists 
the variables and memory size required and a 
sample run so that the reader should have 
little difficulty in modifying them for any 
suitable microcomputer 

408 01204 8 128 pages E4.95 

ZX81 BaSJC Book Robin Norman 

Covers the basic 1 K version, the additional 
facilities offered by the 16K expansion RAM 
and how to use the Sinclair ZX printer, There 
are 14 original programs for you to run on the 
machine (for 1K and 16K versions), and for 
those confused by computer jargon (and who 
isn't?) there is a glossary of technical terms, 
Robin Norman assumes no iniital knowledge of 
computing and his undemanding writing style is 
perfect for a beginner's introduction, 

408 01173 5 176 pages £4.95 



JULY PUBLICATIONS 



ZX81 User's Handbook 

Trevor J Terrell and Robert J Simpson 

ZX81 owners wishing to learn more about their 
computer will want this book. It answers many 
questions about BASIC and machine code 
programming, and it explains the ZX81 
hardware and how it operates. Programs in 
BASIC and machine code are included, to 
illustrate many of the points covered in the 
text and to help readers develop their own 
programs. 

408 01223 4 144 pages £4.95 
in case of difficulty from the pubitsher 



Please send me. 



_copy/ies of 



I enclose s eheque/PO for C 




Beginner's Guide to BASIC Programming 

fSiephensoni 408 OH 84 X £3 95 

Beginner's Guide to Microprocessors 

(Parr) 40B 00579 3 £3.95 

ZX81 Basic Booh 

(NOrman) 408 01 1 78 5 £4.95 

ZX91 liter's Handbook 

(Tefrell and Simpson) 408 01223 4 £4,95 

28 BASIC Programs for Your Mtero 

{□aires} 408 01204 8 £4,95 
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ADDRESS. 



ewnes Technical Books 

a division of Butter worths, Borough Gfeen. Sevenoaks. Kent TN15 8PH 
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ZX81 OWNERS 

SPECIALISED PRODUCTS 
MODULAR EASY TO USE 
FOR HOMEJINDUSTRY & 
EDUCATION 



TEIO INPUT' OUTPUT POUT - Easy 10 use. Fits belwWfi ZX 6 RAM 
PACK- PRINTER Ul reou-redi. NO sill r«quirjd to ccrVwct. Can bv U»pJ fot 
such !h«ngi u' - motor control, KunrJ/itnriJe SHiMton), connection to 
printer*.' floppy **t»'il9.M Eion*"oitiB» eomp/uwu. ten-pe'etuie monitoring, 
H^rq wavrOr?irr*ring, control ol rot^'i'-g ssnais, ev«r f tin tati etc Port has 
1 i p^ogrjmrpjrji* t .-a 4ln« and mav b* uiKJ without anyp!?c1ioniti knOwtfda* 
to-eanneet olh« add-orw, Mo'.h*rbo*fd (#iiuif«0 ONLY *h#« ivuo 0* m*ra ass- 
orts are usetf o! .my on* tlm* 

FU UNASSEMBLED tl/W. 

K It (WITHOUT CAS 6 1 f 1 «.». 

TE12 * CHANNEL RELAY BOX - To urt Port Contact Fating-- 2*0v 
AC -'1.5a - 24V DC or HOV A,C.-'3A Up n * units i s 16 i»liy> can br 

operand tn 95, 

T616 8 WAV TR A NSISTQR DRIVE B - C9 55 

ITU fl WAY SWITCH UNIT IfcDUCA HON All tlJ.M 

TETB B WAV INDICATOR UNIT [EDUCATIONAL)- tUM 

TE20 JOYSTICK & FHEE GAM6 - 12 J«ry«icii» ma v be connect*! via 
MothirbrxiO. ) £11 S5 

TE30 MOTHERBOARD- Allow* multipJm «tfnbinanon» of *dd-on» - up 
;o US I . D lm«*™y oo und - £15 55 

TF126 POWER SUPPLY- 4V7.5.'SV DC at 300 mA - Required fry use with 
»d-or»T?l?.'15frlS M96 

23-33 WAY IK frige Con &«. Contact cleaner £2.30. 
16 WAY SINGLE SIDED EDGE CON O.K. EXTENDED PI.O NOTES £1. 
PHICES INCLUDE VAT 

Receipts a&v*yt pftrtftftd.' - Detrvary normaily Gx-ttdcfi. ADO 
50p {vwt-'&t P&p W a" pNtttf uflfdpy £20 00, with the exception 
iff tccvsMriv j, c. ff. £dg*Qn ftiUmmisPans and vmnpitt wifh 

m/t fputlutii 

&£W S.A.E. FOP CATALOGUE. T£t,£Pf4QNE ORDERS 

ACCEPTED. 



T HW RM MX | E Lt CT RON I C S | EN G 

■ ; '■ DIPT T. 15 LFV ERPOOL ROAD. 

CAOISHtAD. MANCHESTER M3Q 58G 
Tfl.061 775 4461 174 rnurl 



THE ZX81 
COMPANION 

ISBN 90721 01 1 
Price £7.95 incl. UK P&P 



If you have 8 Sinclair ZX81 and want 10 use it to its full 
potential then, &s the experts have all agreed, this is the book, 
for you. It contains detailed guidelines and documented 
programs fn the areas of gaming, information retrieval and 
education, as well as a unique listing of the SK ROM for 
machine code applications. 

'Far and away the best . . . once again Lrnsac has produced the 
book for the serious end of the market'. — Your Computer, 
November J98T. 



'The ZXS1 Companion is a most professional product . . 
many good illustrative programs, tips and warnings'. — 
Education Equipment, October J$BJ, 



■.vi in 



'Bob Mau nder'$ attempt to show meaningful uses of the 
machine is orillianiEy successfut . , . thoughtfully written, 
detailed and illustrated with meaningful programs ... To 
conclude — the book is definitely an outstandingly useful 
second step for the ZX81 user'. - Educational ZXSO/Sl Users' 
Group Newsletter,. September J93f. 

Send your cheque for £7-95 to: 



L1NSAC 



68 Barker Road, Linthorpt 
(YCi Middlesbrough TS5 5ES 




As a reader of Your Computer you'll agree that every issue is an invaluable reference. 

To keep your copies in order you'll need a binder, specially designed for Your Computer, 
to ensure every issue remains in good condition for your future use. 

To order your binder complete the coupon below and return it to us, with your cheque. 
Prices, including VAT, postage and packing, are as follows: 

UK £3.45 

Europe £4.00 

Rest of the World £5.00 



To: General Sales Manager, Room 108, Quadrant House, The Quadrant, 
Sutton, Surrey SM2 5AS, England. 

Please send me Your Computer binders at £ ....each. 

I enclose my cheque/ postal order for £,.,,,. made payable to IPC Business Press Ltd. 

Name .„„ , , .-,...„. 

Address „ „, 
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100 FREE PROGRAMS 

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 
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ATARI PRICES REDUCED 

We st Silica Shop are pleased to announce some 
igntastic reductions >n the onces of the Atari 400 SOO 
personal computers We believe the! I he Atef> at ii-s 
new price will become thy UK's most popular jjcr 
tonal computer and hpve therefore jet up the Silica 
Atari Users Club. This club already has a library o' 
over 500 pf&qrams and with your purchase of a 400 
or 800 computer we will give you the liisi 100 free ol 
charge There are also owr 3SQ profcss'onjiiv writ- 
ten games and utility programs, some are lifted 
below Complete the reply coupon and we"H send 
yau lull details Alternatively give us a ring on 01 301 
im or 01-309 1111 



ATARI 400 

with 16K 



£199 



ATARI 400 

with 32K 



£248 



ATARI 800 

with 16K 



£449 



400/800 SOFTWARE & PERIPHERALS 

Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on yov can buy trie Basic 
Programming cartridge (C35) and try your hand at programming using the easy to learn BASIC language. Or if you * r * interested in business 
applications, you can buy the Alan 800 ■ Disk Drive » Printer together with a selection of business packages. 

Silica Shop have put nog ether a full catalogue and price list gtvmg details of all the peripherals as welt as the extensive range of software thai is now 
available for the Alan 400 800. The Aon is now one of The best supported personal computers., Send MOW for Silica Shop $ catalogue and price list 
as well as details on our users club. 
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Read this ad 



You: "Darling, I've decided to buy a 
computer." 

Hm'"++"??l['"@XX??££"??[[?offr 

You: "Yes, I know we could do with a 
new washing machine. But the new 
Dragon 32 Computer is much more 
important It's the first computer 
actually designed for all the family - 
and it costs under £200!" 

Her: w ++??H@££??f fortune!" 

You: "No, I'm not being selfish Com- 
puters are for the whole family - and 
they're going to play a big part in the 
children's future? 

Her:*Oh? w _ 

From this point 
on, the conversation 
should follow more 
reasonable lines, 
lowing you to fully 
explain the many advan- 
tages of the new Dragon 
fa family computer. 




K RAM FOR UNDER £200r 

For a start, the Dragon 
Hers 32K RAM. Your wife may 
not understand that, so just tell 
her that theDragons capabilities 
are truly massive - at least twice 
as powerful as its competitors, 
with some features you wont find 
even in more expensive units. The 
Dragon will give you all the power 
youre likely to need, and more, to 
reate your own programs - along with 



an exciting range of software which can 
do anything from helping with kids' 
spelling and arithmetic to creating your 
own cartoons. 

THE FIRST FAMILY COMPUTER. 

All of which brings you nicely to 
the point where you tell your wife just 
how much fun the kids will have with 
the Dragon. How it will save her all that 



'Television 
not included 
in price. 




money on those 
Space Invader machines. 
How it will magically translate simple 
typed instructions into beautiful draw- 
ings and designs using set, line, circle, 
draw, scale, rotate and paint features, in 
up to 9 colours - and play and compose 



to\uurwife 



SPECIFICATIONS 



6809E MICROPROCESSOR. Pet. Apple. Atari 400. 
BBC Micro, and VIC 20 still have the less powerful 6502. 



32 EC RAM (as standard). At least twice t he power of 
similarly priced machines. Expandable to 64K RAM 



EXTENDED MICROSOFT COLOUR BASIC ^standard). 

Featuring: ADVANCED GRAPHICS (set. line, circle, 
paint. print, draw, rotate and print using), 
ADVANCED SOUND 5 octaves, 255 tones. 
AUTOMATIC CASSETTE RECORDER CONTROL, 
FULL EDITING with INSERT and DELETE. 



9 COLOUR, 5 RESOLUIION DISPLAY, 



USE WITH ANY U.H.F TV and/or separate RAL monitor. 



PROFESSIONAL QUALITY KEYBOARD. 
Typewriter feel. Guaranteed for 20 million depressions, 

PRINTER (Centronics parallel*. 



JOYSTICK CONTROL PORTS. 



with 5 octaves of music. How it will 
engross your children in mind-boggling 
adventures in dungeons and caves with- 
out even getting their knees dirty And 
the Dragon works with any U.H.E TV 

THEYLL LEARN AS THEY PLAY 

And then you can casually point out that 
although the kids are having fun, 
they're also learning And within 
a very short space of time, the 
whole family will be completely 
at home with programming - with 
computer language - with every aspect 
of how computers work Which can't do 
their future prospects any harm at all. 

BRILLIANTLY SIMPLE 
INSTRUCTION MANUAL 

The Dragon is made in Britain, 
designed with the help of British Univer- 
sities, And its also worth remembering 





that the Dragon's instruction manual 
is clearer and easier to 
understand than any 
otherhomecomputerfc. 
That its top-quality 
keyboard is as easy to 
use as a typewriter, and 
so well made its guaranteed 
for twenty million 
depressions. 

TAKE THE FAMILY DOWN 
THE HIGH STREET. 

And if she still wants to know more, 
take her to see the Dragon 32. It'll soon 
beavailable inmost goodstores - oryou 
can send the coupon for further details. 

And if you're one of our many lady 
readers, please accept our apologies. 

Perhaps you'd like to read this ad to 
your husband 

DRAGON 32 

The first family computer. 



To; Jean Webster, Dragon Data Ltd, Queensway, Swansea 
Industrial Estate, Swansea. Glamorgan SA5 4EH. 
TeL 0792 580651. 

Please send me further information about the Dragon 32. 
Name 



Address 



YC 



A member of t he Mettoy Group of Companies. 



ADD ON. PLUG IN. 



PRINT OUT 



> 



I J 



l 



I 



the flexible print out facility tor home computers, / At » 



At long last if$ possible for every home computer user to have a hard copy of 

program listings The AMBER 2400 Matrix Printer is the first low-cost complete 

printer with the flexibility of parallel or serial inputs to make it compatible with 

most home computers. 

Priced at just £69.99 plus VAT, the AMBER 2400 is available for the first time this 

August and has a most impressive specification. 

• 24 characters per line standard text • Full graphics capability - each dot is 

individually programmable • Conventional 25 pin 'D' type plug • Serial and 

parallel input » GTS/Busy output • Serial baud rate selectable from 75 to 9S00 

baud • Mains Powered • Injection moulded case for strength • Size of just 

80mm x 160mm x 180mm (H x W x D) • Uses low-cost plain paper rolls (30ft 

for 45p) • This is not a thermal or spark discharge type printer 

This is the printer you need, write now telling us what computer you use. 

including a SAE, and we'll send you the AMBER 2400 Matrix Printer leaflet We're 

also accepting advance orders for the AMBER 2400, 




AMBER CONTROLS LTD. 

Central Way, Walworth Industrial Estate, 
Andover; Hampshire. 



miCfidflGE ELECTROnkCS 

LONDON'S BIGGEST ACORN STOCKIST 



Powerful Printers 

Acorn AP80A Printer 
£1 99 (* £4 so P -p, 

Lowest ever price! 
Acorn API OOA Printer 

£228 {* £4,50 p-p| 

Both with free cable below. 
Parallel printer cable 

Paper 1 1 a per Z.OOO I* f 3 SO p*p) 



Mighty Monitors 

12" Green Screen Moniior 

£95 (■ £ 6 SO p-p) 

14" BBC Colour Monitor 
£279 i~£9.50p* P ) 



Working BBC "A" and "B "machines in the Shop 
CaJf in for 'hands on' demonstration, 

BBC Bargains 

BBC Model "A J £299 
16k RAM 32k ROM 
Full-colour high- 
resolution graphics. 

BBC Model 'B' 

£399 [*f7p*p] 

32k RAM 32k ROM 

1 6 colour graphics 

BBC Disk Interface £69* 

BBC 'B' Upgrade Kit £130 

This is I he official t«1 beware of imitations chey will 
invalidate your guarantee. " [These prices 
include fitting - send Or bring in your machine I 
for instant upgrading} 

BBC Single Disk Drive 
£235 (*f 2 so p* P ) 
BBC Dual Disk Drive 
£389 i*£2,so p+pt 

DDU LdSSeue i. i. O [~tz p-p) Attention Local Authorities, Schools, Businesses. As London's largest Acorn dealer we can supply from stock 

BBC Joystick £ 1 3 \- £ 1 P'Pl all your hardware and software requiremenis — alter — sales servicing guaranteed. Official orders accepted 



ALL PRICES INCLUDE VAT. FOR FURTHER fTUrRnflRF Fl FrTTRnnir^ 

DETAILS AND MAIL ORDER LIST SEND URGE SAL JiJS^^SRSSTsK™ SfTuaqq^S 
a-*- u AM e~* a™ £™ ti™^ a™ 1 ™ 135 Hft LE LANE EDGWARE MIDDLESEX HAS 9QP 

Open Mon Sat 9am 6pm Jhurs 9am 1pm TEL01-959 7119 TELEX 881 3241 





w . w . ?w!ww%wvt:y - j ' W^ Ur r 11/ 1 A L 

Atom Attractions HJUIB 

Atom kit £1 35 f*j£3,&O0*p) CTftTlrflCT 
Colour Atom £199 K3p.pi oIULIUdI 
Atom Disk pack Cut . pffw c«»n» 

£335 F- £2 SO p-p'i CI 2 Data Cassettes 40p each 

f4p#r 10 (ft p-p] 
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What do you do when you wanl io make your micro more powerful^ 
You add memory Memory is ihe most expensive part oi a microcomputer. For 
example, to increase a ZXfli from 1 K lo 16K ol RAM costs over 7CHb the price ol 
the micro itself The rest of the cost is shared between the CPU. ROM. the 
circuit board, trie case. lh« keyboard. the various plugs and sockets, as we 1 1 as 
Ihe manufacturing and marketing expenses 

What do you do whtn you grow out of your ZX&t, ATOM or VIC 7 
Thro* I horn away or give them to /our kid. and buy a more powerful machine. 
ah you really warned was a new CPU and a new POM probably the least 
expensive bils ol integrated electronics, and yet you have normally to replace 
everything. One way of tackling this redundancy problem is io have a system 
*hich uses a universal bus. such as the S1O0. The major cost of this type of 
mother board system is a big case tuH of sockets, and a large fart-cooled power 
supply to cope with future expansion The case alone will cost more than, for 
example, a ViC or ATOM Although such a system allows some versatility in 
plugging in various boards ranging from CPU to disc controller, ^nd allows 
upgrading oi the computer, it is iu no amenta iiy limited by both trie finite 
number of expansion slots and (he large initial outlay 



What Is io different about ORGANIC MfCRO? 

ORGANIC MICRO Is a new concepi in the packaging and organisation of a 

microcomputer, it relieves you of all the- constraints on expansion and 

upgrading 

IT GROWS WITH YOU 

It consists Of a family of modular umls. each housed in an identical case. 
carei u I ly des i g n ed to be bot h stylish and fundi ona l E ach unit ca n be equ ipp ed 
with different internal circuitry to perform respectively different functions. 
Each carries its Own physical and electrical connections so lhal umls can be 
connected- into a Jinked multifunctional assembly which can be readily 
modified or extended in this way a microcomputer can grow Irom a simple 
starter system into a fully fledged machine as your needs evolve The system 
will always be smartly packaged at each stage of its expansion because of the 
way Ihe identically packaged modules interlock Specific requirements can be 
met by adding a new unit, and the CPU module can be replaced when 
necessary, instantly creating a new and more powerful upgraded 
microcomputer The Old CPU could be used as the heart ol another system, 
there is no reason lo throw ii away 



ORGANIC MICRO will serve you forever. 



AVAILABLE NOW - modules to turn your ZX81 into an Organic Micro. 



PERSONA — This module is ihe basis on which trie system grows, it buffers m 
all the signals Irom the ZXBi expansion port via a 44-way ribbon connector. It 
then talks to other modules via a 64-way ORGANIC BUS configured so that it 
lits onto the given ZXfll Memory Address Map Up to 4 Mbytes of the 
addressable positions are allowed, all signals for dynamic memory operation 
are generated on board Other modules respond when PERSONA sends their 
individual SLOT signal along the bus A generous + f * $ volt regulated DC 
supply powers air the modules C34.9S 

MINIM AP — This emends (he 64 K of ttieZXSi address space up to a possible 1 
Mbyte The space is organised mtq vertical 64* PAGES divided into 
SEGMENTS labelled FILE A. F ILE B, ROM, TOOL, DATA. PATH and SLOT. Up 
to 16 horizontal PAGES can be supported. All this memory can bo defined 
dynamically from withm a program, allowing, lor example, a program m a FILE 
SEGMENT to manipulate the contents of DATA SEGMENTS. £29.95 
RAM o& — Tms low-cost basic memory module ha J 2K of memory expandable 
up to SK simply by plugging in extra RAM chips in the vacant sockets. It is 
located m a region Of address space not used by BASIC programs and is ideal 
for data or machine- coded routines which might be shared by several 
programs £19.95 

RAM 16 — The remarkably low cost of this memory expansion module 
demonstrates the economy achieves by generating, an signals necessary to 
operate the dynamic memories from PEfiSONA On*board address decoding 
permits the simultaneous use of many RAM 16 modules m common with ah 
the memory modules it can be enabled -disabled under the control of an 
external signal £21,95 

R AM 64 — P rev i dmg 64K oi m emory ©xpan s i on arranged as f o u r b locks o< 1 6K 
ail of which can be used simultaneously (unlike other available S4K add-on ) 
under tne control of MINIMAP £$4.95 

DflOM — This sophisticated and useful modufe is a non-volatife memory of 2K 
expandable to SK. This is achieved using gltrsJow power CMOS static memory 
in conjunction with a Nickel-Cadmium battery, which Is continuously 
recharged during normal operation, An invaluable module, especially for 
saving programs under development, or oiten-used routines or data, making 
tedious cassette reloading and saving unnecessary Individual 2K blocks can 
be protected against accidental overwntmg. £32.95 



TOOLKIT — Up io four 2K EPROMS can be used fri this mndule, which are 
located in address space after the ZX8i on- board ROM This allows the calling 
Of TOOLKIT-held routines using the USR function Si nee they can be 
individually enabled /disabled, several TOOLKIT modules can be used under 
MINIMAP control £17.95 

PEHiCON— a — General purpose peripheral interlace providing 24 lines ol 

Input/Output Up to four such modules can be simultaneously used allowing 
basic I/O. strobed I/O. and bidirectional 8 bit data transfer wiin handshakes 
£22.95 

PERICON— b — For access and control of Ihe outside world The £4 lines are 

capable of directly operating relays or diving Jong stgnat lines Or board 

address decoding allows ma simultaneous use ol up to lour such modules. 

£27.«5 

PERICON— c — A Centronics parallel interface permitting the ZX8I user to 

drive a BO-eoiumn dot-matrix printer. ££4.95 

USER FONT — An option available on DflOM, ROM Ofl. or TOOLKIT. Ibis 

allows the Zxfii user to define a set of 128 display characters dynamically 

under program control £6.94 

h o w t o order: Si m ply use the or do t form below and eliner enclose a c heque or till 

in your Barclay/Access card number Please allow 25 days lor delivery There is 
a 14 day money-back option 



QTY 


Module 


Price 


Total 


1 


PERSONA 


£24 95 


£24 95 


























I enclose a chepue/PO lo 

BA SI Care Microsystem Ltd for £ 

Pleas* charge my Access/ Barclay card 


TOTAL 




YAT 1&% 




POSTAGE 


£1 SO 


No 




GRAND TOTAL 





Name: 



AdfJreSS. 



BASICare Microsystem Ltd, 

5 Dryden Court, London SE11 4NH 



Tel 01-735 6408 



vce 
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AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 



• DATA PROCESSING 

The ZX99 gives you software control of up to four tape drives 
(two for reading, two for writing) allowing merging of data 
f ile&. This is achieved by using the remote sockets of the tape 
drives, controlled by USR statements or commands. 

• RS232C INTERFACE 

The ZX99 has an RS232C output allowing connecting with 
any such printer using the full ASCI I character code (you can 
now print on plain paper in upper or lower case, and up to 
132 characters per tine) at a variable band rate up to 9,600* 

• SPECIAL FEATURES 

There are so many special features it is difficult to list them 
all, for example: 

AUTOMATIC TAPE COPY: You can copy a data file regardless 
of your memory capacity as it is processed through the Sinclair 
block by block. 

TAPE BLOCK SKIP: Without destroying the contents of BAM 
DIAGNOSTIC INFORMATION: To assist in achieving the 
best recording settings. 

The ZX99 contains a 2K ROM which acts as an extension to 
the firmware in the Sinclair ROM. The ZX99's ROM contains 
the tape drive operating system and the conversion to ASCI I 
for the RS232C output. 

There is an extension board on the rear to plug in your RAM 
pack {larger than 16K if required). The unit is supplied with 
one special tape drive lead, more are available at £1 each. 




• ZX99 SOFTWARE 

We now have available "Editor 93", a quality word processing 
program including mail-merge, supplied on cassette for £9,95. 
Also following soon: 

* Stock Control * Order Processing 

* Sales Ledger * Debtors" Ledger 
1 Business Accounts * Tax Accounting 

Dept, YC4 Data - Assette, 44 Shroton Street, 
London NWl 6UG. 01-258 0409 



doto-o//ette 3 

44, ShrtitortSl'tftt 
London NWl 

, Tel 01-258 0409 



~n 




>E399 CASSETTE RECORDER 
£25 inc. P & P. 

Tested with 2X81 and Acom, ideal for recording 
and fading your programs Features: Cue and 

Review, Din socket, tape counter, tone control. 
built-in mic, auiosiop, mains/battery operation, 
auto*record level, 12 month guarantee 



Pleaw enouire about our SBC recorders. 

STAR DP8480S 

£299 — plus £6 Securicor delivery 

RS232C interface, bi-directional, SO CPS, 
SO column pnnter. Works with ZX81 and 2X99 
atsO EBC r Atom, Tandy and rndsi other major 
computers. 




I BBC CASSETTE LEAD 

7 pin plug to two 3,5mm plugs and one 2.5mm plug. 
Only £2 inc. P & P. 



>E69G REVOLVING CASSETTE RACK 



Single - £2.99 [holds 32 tapes or 20 in cases) 
Double - £5,99 (holds 64 tapes or 40 in cases J 
Treble -- £3.99 {holds 96 tapes or 60 in cases} 
Quad -£11.99 (holds 128 tapes or SO in cases) 




foi 



ORDER FORM 



u 



COMPUTER CASSETTES 

High quality, screw assembled cassettes supplied 
with library boxes. Any lengths available. 

C5-35p Cl0-37p C12-38p 

CIS - 39p C20 - 41 p C25 ~ 45p 



■a 




Dept. YC4 Data - Assette, 44 Shroten Street, 
London NWl BUG, 01-258 0409 



Item/Coda 


No, 


Price inc. P Si P 


Total 


































Cassettes; Add mm £1,50 or \0% P 


&P, 




- 



Chequ.es/~POmadfl payable to Storkrose Ltd. 
Chargp my Access/Visa No 

Signed Name 

| Address 



"J 
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MEMORY DEVICES FROM: 

GCC ELECTRONICS 



Tel: 0223 21044 




Telex: 817672 


EPROMS 


BBM 


Family 


MEMORIES 


2m m 


650? 




175p 


Z114LP2 90p 


271G+5V 200p 


6520 




285p 


21H450 B5c 


2732 38Sp 


6522 




375p 


4116-160 90p 


2S32 365p 


6532 




a2Qp 


4116-200 m 


2761 120Qp 


B545-1 




saop 


WBZ-5V 25flp 
41&4-2O0 4l0p 


6800 Farnijy 


23C Family 




6116 ISO 3?0p 


E8D0 27Dfi 


CPU 




315p 


B516 250 63Sp 


6S02 325p 


ACPU 




35dn 




6310 11 Op 


CTC 




as* 




6809 sap 


ACTC 




290p 




6850 135p 


no 




340p 




6821 nop 


APIO 




3S0p 





We supply 741S TTts, CMOS 4000 OtOdes. Transistors, etc., etc. All compofteots 
are guaranteed prime parts, from leading manufacturers. 

Orders from Government, Educational and Overseas buyers welcome. Special 
prices lor volume enquiries, Please add f ] post and packing plus VAT at 15%. 
Mmmum order F15J0. 



GCC ELECTRONICS 

18 CLAYGATE ROAD, CHERRY HINTQN 

CAMBRIDGE CB1 4JZ 

TEL: 0223 210444 TELEX; &17672 



ZKBi SOFTWARE 



NJGHT GUNNEB 



Enemy aircraft approaching from the rear!!! Can 
you defend your plane against enemy attack? 
Beware, the more you shoot down, the faster they 
get. 

An exciting machine code video game with 
impressive graphics, Features include: best score 
of the day, auto- repeat on the control keys, auto 
return to the self demonstrating title page, 
Requires 16k RAM 
Supplied on tape, with Instructions. 

Action packed fun for only £4.45 

HEHTEA PJIQT 

15 feet..,. 7 feet,.,. Touchdown! 

Another successful instrument landing. Approach- 
ing at 150 knots is not always as easy as this. You 
are in full control from take-off to landing during 
this real-time flight simulation of a jet fighter. The 
sky is the limit! Fly a different mission every timo. 
Endless scope for improving your instrument 
flying skills, 16k RAM Required. Supplied on tape, 
with full instructions. 

Super value at £4.45 

All prices inclusive 

(Overseas add £0,56 p&p per tape) 

AH products guaranteed, refund if not satisfied 



Digital Integration. 

22, Ash Church Road, 
Ash, Aldershot, 
Hants, GU12 6LX. 



MAIL ORDER ONLY 




«Orj8» 



ZX MICROrA lR 

Buying your first 
computer? 

Looking for 
sp ectrum softwar e? 

want to expand 
yourZXSl? 

Need technical 
advice? 



Whatever the problem you'll find the answer at the ZX Microfair- 
the user I Fiend !y show exclusively for ZX Computers. 

With the growing range of ZX products now available you'll want to 
choose the best Now you can see for yourself and try them all out. 

Chat with the experts before you buy (there s a whole section for 
local user groups) or just browse through the new books and 
magazines, 

You can see demonstrations, displays and many new products. 
Vou can even sell your micro or pick up a bargain at the bring-and- 
buy sale. 

The Westminster Exhibition Centre is large enough to see it all in 
comfort - without queuing! 

Whatever your interest - hobby/ home, business or educational, 
there's lots to see at the Microlair 
So come along to the ZX event of the year and make the most 
ol your Sinclair Computer! 



Admnwon Adult EOp. Child (under 14) 4Qr>. 

AdHflceJicJuitsfiofff 

Mike JonriHon. 71 PanUine, 

London N]7 OHCiEirclmf S A .£.) 



4 

zx 



til 






Oneday=10amto6rm 

August 21st. Westminster Exhibition Centre 

(Royal Horticultural Society New Hall ) 

Greycoat Street, London SWt. 

NearestTube, Vjctoria or St James'Park. 
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YOU'VE SEEN THE PICTURES NOW SEND FOR THE BOOKS 



BBC Microcomputer or Acorn Atom 

Acornsoft is the software 
division of Acorn Computers, 
designers and manufacturers, of the 
BBC Micro and Acorn, We know 
better than anyone the capability of 
the machines, we knew how to get 
the very best from the hardware. And 
we have produced a range of 
exciting games, exacting business 
and userul household software. 



The Biggest Range Available 

Acornsoft software ranges from 
authentic arcade; games Like 
Snapper to Algebraic Manipulation 
to Desk Diary to other languages like 
FORTH and LISP Striking colour, 
amazing sound effects and powerful 



graphics are all used to the full. And it 
does not stop there. There is a 
complete range of manuals, 
accessories and plug- in ROMs. 

Free Brochures 

Just clip the coupon or write 10 
us and we will rush our catalogue 
absolutely free. Can't wait for the post 
ring A 1-950 1614 now! Don't delay - 
do it today. Let Acornsoft help you 
get the best from our machine and 
open the doors to your imagination, 

Acornsofi and Atom are registered 
trad? mirks of Acorn ( ximpuurrs t.ld 

>1C0RNS£FT 

4 A Market Hill, 
CAMBRIDGE CB2 3NJ. 




Please rush mc 

niv free 

litera ture from 

Aecirnstjft. 
□ .Atom 
□BBC mfjwitck 

Name 



Address 



Postctnlc 



The ultimate 

SINCLAIR ZX 81 (16K) & SPECTRUM 

DATABASE FILING SYSTEM 

by DALE HUBBARD 

Fed up with boring games — make your ZX81 work for you! 
The one you've been waiting fori! 

Cassette based 

Clear "menu" operation 

Facilities include sort, search, list, delete, change, total numeric field, save and load file, line print, etc. 

Complete with demonstration file and full instruction/ application leaflet. 

Requires 16K Ram pack. 

Applications: Recipe file 

Stamp/coin collections 

Inventory Control 

Employee Data 

Record Collections 

Magazine article catalogue 

May be used for any application where fast access is required to stored information 



Access accepted 

Send cheque or P.O. or credit card number to: 

GEMINI MARKETING LTD. 

9 Salterton Road, Exmouth, Devon EX8 2BR, 

Or telephone us with your credit card order 
on Exmouth (03952) 5332 

DESPATCH BY RETURN 



ONLY 

£5.95 FULLY INCLUSIVE! 



Jb 



** 



C° <r>* 
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COME AND MEET VIC 

AT YOUR NORTH LONDON VIC CENTRE 



SALE — VIDEO GENIE — SALE—, 

EG30Q3 £240. QO EG40D £195,00 

GENIE 1 £269 00 EG302O £35.00 

GENIE II £269. 00 EG3G22 £55,00 

EG3014 £185.00 EG3015 £85.00 



_ VIC SINGLE FLOPPY DISK_ 



i 




174K Byte Storage 

Direct Interface to VIC 

Direct Compatibility with 
printer 

ONLY £335.00 



VIC CASSETTE DECK — 

* Direct Interface to VIC 
Tape Counter 

ON1Y £34.00 

supplied with Free cassette 
with 6 Programmes 



VIC EXPANSION UNIT 



• 
• 



7 Slot expansion board, for: 
extra memory, Program- 
ming, Games, etc. 

Modulator Holder 

Enclosed Power Supply 



EXPANSION UNIT 
with LID 
ONLY £85.00 



-VIC 20 COMPUTER 



A Typewriter Keyboard. 

5K memory-expandable 
to 29.5K. 

8 programmable 
function keys. 

High resolution graphics 

Music i n three voices and 
three octaves, as well as 
sound effects 

Eight border colours and 
sixteen screen colours 



,-SALE — UK101 KITS — SALE-, 



P.P.I. 

Prog. Sound 
PtQB Epram 
J I Expand 



£19.95 

£19.95 
£19.95 
£ S.95 



Colour 
£59.95 
Memory 
£79.95 



VIC PRINTER. 




** SPECIAL SUMMER OFFER 

ONLY £165,00 + FREE 
CHOICE OF GAMES 
CARTRIDGES 
(Worth over £17.00) 



80 characters per line 
* 30 characters 

per sec 
' Dot Matrix printer 

" Tractor Feed 
ONLY £185.00 




i CARTRIDGES 

8K Memory £34.00 

16K Memory £56.00 

Programmers Aid 
ONLY £27.50 

Super Expander 
High Resolution 
graphics with 3K 



RAM 



ONLY £27.50 



SPECIAL SUMMER OFFER' 

MACHINE CODE 

MONITOR 

ONLY £25.00 




" SPECIAL SUMMER OFFER " 

EXPANSION UNIT WITH LID AND MACHINE 

CODE MONITOR CARTRIDGE ONLY £100.00 



TERMS OF BUSINESS. 



Please add 15% VAT to all Prices. 
Deliver charged at Cost. Prices valid 
for coverdate of this magazine. 
Phone or Send your Order TODAY 
using 

ACCESS 

OR 
BARCLAYCARD 



I Please send me a copy of your 'VIC 
I LIST' containing Software. Hard- 
| ware and Books for the VIC 20 
. name . , 



mm 



T 



(E electronics 



ADDRESS 



48 JUNCTION ROAD, ARCHWAY, LONDON N195RD IGOydsFROM 
ARCHWAY STATION TEL: 01-263 9493/01-263 9495 TELEX: 22560. 



L-----. 



vc 
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ARE YOU A ZX81 USER WHO'S NOT 

PLAYING GAMES? 




£47.52 



Including VAT, 

complete 



• Each ECR81 comes complete with its own individual 
certification Tape, itsied and serial numbered to prove your 
machine ratability. 

• Mains Operation only. 

• Mains & DIN connector leads provided. 

• Certification of tape head alignment - height and azimuth. 

• Certified tape tension, torque and speed. 

• Fast forward and rewind cape search controls. 
The ECR81 i* also toil ah le far Sinclair ZX80 

• Please allow up to 28 days delivery • The fcCRBl is 
backed by qijt 1 A day money back optipn. 

MONOLITH 

electronic products 

Telephone; Crewkerrw 0460 74321 Telex: 46306 



ECR 81 DATA RECORDER SAVES AND 
LOADS YOUR PROGRAMS EVERY TIME! 

The ECR 81 Enhanced Certified Recorder from MONOLITH is a 
major advancement in cassette recorder technology which minimises 
the problems associated with standard audio recorders. The unit is a 
high reliability program store for ZX computers based on a modified, 
proven cassette mechanism. The two sections of data recording 
circuitry automatically ensure precise levels are written, onto the 
tape and that optimised signals are received by the computer. 



THE CCRS1 IS NOT SUITABLE FOR AUDIO REPRODUCTION 
NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED 



1 ™" " 1 

To MONOLITH ELECT RONlCS CO LTD ,5 ;1 CHURCH ST HE El CREWKERNE. SOMERSET 



I 



Pit tie nupply me mUr. 


n DO 


Tool 


., --lO.lv ! Monolith ECR fll Enhinccd C<'t|f<rt R«o**f'lU 

to Co UH4 with my 2XB1 


IE*cHJ 




1 ihocnclm* postup S fuckx-if p*< recorder 


tsso 






| 


**(»«« print 





I 

! 

i 



Mwn* .UflMriiMifi. 



M I I i I I I I I I I M I I M I I I I 1 



I *»» Li t II I f I I 1 I I, I I I I I I I M I I 1 i I 



JJ 
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PERSONAL SOFTWARE SERVICES, 112 OUVEH STUEET COVEMTflY CV6 5fE. 



ZX81 OWNERS 

LOAD/SAVE 16K 



> 




> 



ONLY 26 SECS 



•Verify successful saving of programs 

• Compatible with your existing recorder 

• No hardware modifications 

• No extra power supply necessary 

• No more wasted time waiting for programs to 

load or save - ideal for business users 
All this is now possible with the incredible QSAVE 



> 



QSAVE COMES IN TWO PARTS 

A, HARDWARE - Simply plug the QSAVE amplifier/filter 
between your existing recorder and the ZX81. 

B. SOFTWARE - Load the QSAVE program before you 
load a cassette or key in a program and you can then save 
■f reload a full 16K (including ramtop) in only 26 seconds 
i.e. a data transfer rate of 4000 + baud compared to only 
250 on standard ZX81 . 

QSAVE Also gives you a verify function just like the 
Spectrum which allows you to check that your programs 
save properly. 



REVOLUTIONISE YOUR PROGRAM M I NG NOW 

FOR THE ALL INCLUSIVE PRICE OF ONLY £14.95 

MAKE CHEQUES! P.O. PAYABLE TO PSS - FULL MONEY 
SACK GUARANTEE. DEUVEftY '/■ 14 DAYS. 
WE ALSO HAVE THE WIDEST RANGE OF SOFTWARE 
AVAILABLE. SAE FOR DETAILS 
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BUFFER 

MICRO SHOP 

(NEXT TO ST R EAT HAM STATION) 

NEW SOFTWARE SHOP EXCLUSIVELY FOR 



ZX81 



PROGRAMS, GAMES, "ADD-ONS" 

MOST OF THE MAIL ORDER ITEMS ADVERTISED 
m THIS MAGAZINE AVAILABLE OVER THE COUNTER 

LOADING PROBLEMS? TRY OUR INTERFACE 

BUSINESS & TECHNICAL DATA HANDLING PROGS; 

PROPER KEYBOARDS; CONSOLES; VDUs 



The BUFFER Micro Shop, 

374a Streatham High Road, 

London SW16 

Tel: 01-769 2887 



Quality ZX Software 

from 
CAMPBELL SYSTEMS 

ZX SPECTRUM 

SPDE DISASSEMBLER & EDITOR for all serious machine 
coders- High-speed relocatable me decoder, plus block 
move, dec-hex conversion, etc. Very friendly £5.95 

Other SPECTRUM software under rapid development. 

ZX81 16K-64K 

THE FAST ONE still the best generalised business filing and 
reporting system around. Ultra fast and flexible, TFO 
includes sorting, totalling, and user-defined data and reports. 
Entirely machine coded, with 11-page manual. £15,00 

DATA the original and best mailing-let system. £10.00 

Special Offer; TFO + DATABASE for £20.00 

ZX81 16K 

NEW: GULP II Successor io GULP, 3f*d the ultimate 
experience in pursuit games. Has a huge choice of mazes, 
speeds, grades — even a choice of joystick methods. Will 
keep you up into the small hours just watching rt run in 
Demo mode. E4 J5 



SpecialOffer: Original GULP + GULP II 



for £675 



All software is supplied on tape, and sent return post 1st 
class. Prices include VAT. 

$AE for fuff c&tatogue, and orders to: 

CAMPBELL SYSTEMS Dept YC 

15 Rous Road, Buckhurst Hill 

Essex IG9 6BL, England 




ZX81 (16K) Software 

Will a million monkeys on a million 

typewriters eventually produce a 

Shakespearian sonnet? 

The answer is Yes. And so will POET. 

POET writes verse with a vocabulary of over 300 words and 

grammatically correct sentences using up io eight different parts 

of speech. 

This is not a simple slogan scrawler but a sophisticated and 

entertaining versifier. It has four different "moods", the constancy 

of which you can control. 

The vocabulary can be amended so for a bit of fun you ca n change 

a few nouns to names of friends and watch out! 

And if you keep at it long enough, it will produce a Shakespearian 

sonnet. 

Do you have money problems? 
Don't we all. But don't worry - CASHCAST can help you. 
CASH CAST will project your cash flow and cash balances for up 
to fifteen months ahead. 

By estimating your income and expenses in up to eighteen 
different categories for each of the next fifteen months, you can 
use CASHCAST to project which will be your most difficult 
months. You can test whether you can afford a holiday Or whether 
you will need an overdraft. By running "what rf" projections, you 
can see how much you can afford to spend monthly on, for 
example, smoking or entertainment. 

Very easy to use, menu-driven, with graphics, CASHCAST is a 
must. 

To MlCftOZ , D#9t A 88 Ltn»tt*r Ho+d. LONDON 5W13 

ffettt mod ma ttn- fcAnving c*m-»M« tt EJ.9S Mch including peat and (kicking. 

] POET | | CASHCAST 



Add» 



................ ,...i. .......... , 



SOUNDwithZX 81! 



MAKE AMAZING SOUND EFFECTS WITH 
YOUR ZX-81 








+> 




hUh £25.95 THEZONX-81 

WW% incip4-p&VAT 



f 



• The 70*J X-81 SOUND UNIT tt completely sefl-conloirttd and 
especially designed lor uh wlti Nie ZX-91 II Just plugs in - 
no dismantling or sabering 

» Ho power pock, pottBrifls. leads or otrw fttrres, 

» Manual volume Control on panel - ompl* volume from rjuiNn 
loudspeokw 

• Standard ZX-8V - 16K Rompack or prinlw con u* pkiageo into 

2QM X-81 Sound Unit without afteermg normal 2X-S I operatic n 

• Hug* rorvge al possible sounds lor games or Music. 
flNCOfttfl Sci-Fi. Space invaders, Explosions Gtirt-snots. 
Drums. Planes Losers Qroons Beits, tunes. Chords etc., or 

whatever you d gvise* 

• Uses 3-cTvannei sound chip gnring progromroe control ol prteft. 

vohjme ol tones grid norse, aH wlm ftrwttppa control 

• fosity prjrjed to esusring games or programmes using o tew 
simpte BASIC" line*. 

FUU irvstfuclions with rrtgny examples of how to obtain BffKis orta m* 
programmes, supplied fully Guaranteed 
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moving ahead 

with 

ZX software 

ZX CHESS & ADVENTURES 

PROGRAMS FOR THE 2X81/80 INCLUDING - 

Ful hnpAtmtmiiiOn uf FORTH on 2X, No 
longer hew op by the skw BASIC - FORTH 
runs 10-26 Times Inter than BASIC. 
"Simplicity of BASIC with speed of Machine Code" 



^16K BYTE RAM 
PACKS 

I^IK ZX CHESS!! 
£Z95 



ADVENTURES 

ADVENTURE A* 

£6.00 



"B vG BYTE' Ram pack, no WoWJie pfcujlems, 
I yea* guar ante* mi each Rem Pact. Simply In* 
best you can buy. Immediate Delivery. 

We didn't think it was possible bur ihrj gam* 

plays agamst you. Two opening moves, needs 
IK of RAM to fun. tncfedible. 

E*ci;ing machine code games with instant 
'**po!isfl, choose fn»n the r&ng^ befcrw. You 
find yOurHtf winded ftfi an a1*n planet. 

Can you reach your ship sod escape? 



In a jungle clearing you come across #n Inea 
AD VE NTUftE '8' Temple. Vow musi break In, collect treasure *nd 
£7,00 escape' ai™*. Beware, includes a cassette saw 

routine. 



ADVENTURE *C 
f 8 00 



You ore untortunatt enough to be drawn to 
an aHen cruiser. Can you reach the control room 
and free yourself or win they gel you first? 

Includes a cassetts save routine. 



GALAXIANS £3.35 

Ail the features of the arcade game in a last machine code program, 

Swooping attackers, explosions and perwnslhsed scoring, 

ZXBUG £700 

A 30 «ri I machine code toot and disassembler, <rftrjws *cc*s* to registers 

and search through and modify memory: with cassette routines. 



ZXeHESS 




TWO GREAT ZX81 
16K CHESS GAMES 

ZXCHESS (ENHANCED) 

• Written toielty in machine code. 

• Full graphic display of Chess board, 

• Six levels Of play: Two play within competition time- limits. 

• Option to p»ev Black or White. 

• Plays all legal moves including castling and en-passant. 

• Cassette routines for saving unfinished game and returning to 
later. 

• Displays movies of game on screen c* printer for analysis. 

• Print a copy of the Chess board onto the printer, 

• Board can be set up In any position, you can even swap sides 
midgame. 

• Clear whole board with one command] for end game analysis. 

£6.50 

AnCntbb ii We believe the strongest 2X8 i Chess game as 

no Other has beaten it! I 
•All the features of ZXCHESS plus; 

• Book Of 32 opening moves. 

• Seven levels of difficulty: FOUR ptoy within competition time 
Jimits. 

• A move is suggested by the ZX61 if wanted. 

• Optional Full Graphic version using the OS CHRS Board. 

£9.95 

2 copies supplied on cassette with full instructions. 
Cheques and postal orders payable to: 



COMPUTING 



ARTIC COMPUTING JJ Dept IP" 

396 JAMES RECKITT AVENUE, 

HULL HU8 0JA 



t H 



£5 96 



The Atom Magic Book 

By hike Lord, A wnaliri of gam** and orher urogram*: Donnj >f**eh in your ATOM, 

eonwiins; program* wrtiian m oner 8 ASIC* . tape few ding hint*. 

«nd many mere mef u ! wf (war 6 aid hardware :ipa, £5,30 

Getting Acquainted with your 
Acorn Atom 

By Tim KartnaH and Timor Shatptaa. £2 program* uiehiding 
Orauflf-bl 184 page* 

Practical Programs for the BBC 
Computer & Acorn Atom 

The Memory for your Atom 

(Or ether 1MHz S602 €800 68<B mjch*w) 

16 or J2K aVTl vf ftSfONS-fetpand your ATOM kSwJSx HaM 
local lor Word rVrxeeajng, Chew program* and Business Software 

FuJly Compatibto with other Acorn A TQM toftwara and hanfcwr*. 
ineluojftg iha Aeorn dae drive, 

Vervora available to t-t mnoe the ATOM wh*» atil l ea w i g room 

for OTher *xlen*Ons UCTi ec IhO Atom ATOM CoW encode* DU*ra 

Eu'ocard rack mounting frpea alio avuarjH 

NEWT* Varaion* of the above board* daiignad to run from a elngla + EV lupply 
■ a.*, fo* dtrjat. 

ATOM Cassettes, 

We alack a uiKian of tin bad ones avnillrili, inducting: 



CAAD: Munther - ManoHi + Target - trtt 7K 

CAAE Caiman 12* 

DUF Chest 1?* 

CAAG: Invaders 12* 

CAAH- 7a7 T2X 

CAAK fJaeligamrrion 7K 

CAAJ: Libynnsn 12K - fP 

i CAAE J from Bun-Byl*| 



£6 

te 

fa 

cs 

UJ 
E7 
£7 



THE EXPLORER'S GUIDE 
To The ZX81 

The Book for the ZXS1 Enthusiast. 

By Mike Lord, 120 pages. 

Programs for IK RAM, and programs for 

16K RAM. Games, Business and Engineering 

Applications. RAM & 1/0 Circuits. Useful 

ROM Routines. Hints and Tips. 

£4,96 



What Can 1 Do with IK? 

By Roger V» «ni !ns A Fresh and anginal book conlai-ilrcg 40 program* and routine* lor 
the unaipandrd 2X81 . 

The ZX80 Magic Book 

■V.'iUiflKBOM.'ZKBl SupplamefH' £*.7S 

Mastering Machine Code on your ZX81 

Br Ton. Baker. IB? page* of imm*n« vtlua to beginrw and expert airfce. 



£7.50 




all PftlCtS INCUVPE U.K. P fr P ANP 
IS Id VAT WHEAE AP^LlCAeLE. 
OvEflSCAS CUSTOMERS ADD C1.60 
CASftlACEPEfiOfiMB. 



TIMEDATA LTD Dept A 57 Swallowdale, Basildon. 
Essex SS16 5JG Tel: (0268) 411125 (MON-FRll 

JufilEDadiA.— 
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FULLER FD SYSTEM £39*95 

Professional Keyboard & Case for Sinclair ZX81 & ZX Spectrum 




The ZX81 fits inside 

The tough ABS injection moulded 
plastic case measures 8" x 14" x 2W 
and hooks up to your ZX printed 
circuit board in minutes. No technical 
know how or soldering is required. 

The ZX16K Memory Module will fix 
inside the case, using the new 
Adaptor Board at £9.75 or the 
Motherboard. 

By removing the ZXPSU from its case 
this can also be fixed inside. We will 
carry out the installation work free of 
charge if required. 



KEYBOARD LAYOUT: 

All the Sinclair ZX81 keys are duplicated on our Sayout, with extra shift and new 
line keys. The professional momentary action key switches have a guaranteed 
life of 10* operations. The unit is fully built tested and comes complete with a 
money back guarantee. 








INSTALLATION 

Simply unscrew the ZX printed circuit board from 
its case and screw it into the FD Case. 



MOTHERBOARD: 

We also manufacture a mother board which allows 
expansion to the ZX memory and 1/0 facilities 
WITHIN the case, as well as our power supply unit 
and reset switch. 









AD Code 





Price f 



Qty 



Amount 



Fuller FD System 42 Keyboard & case 


39.95 






FD System Motherboard 


15.95 






FD 16K, Memory Module 


29.95 








FD 64K. Memory Module 


78.95 






FD PSU 9 Volts at 2 amp. 


12.95 








FD Shipping and Handling 


2.50 







2. 
V, 



Mail to FULLER MICRO SYSTEMS, 

The ZX Centre, Sweeting Street. Liverpool 2. England. U.K. 

SAE for more details — Enquiries: Tel. 051-236 ©109 



d# 



<JL 



Name 

Address .......... 

City /State/Zip 
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ZX81 Software 

Business Software 16k & 32k 



BuSifctSS &ANK ACCOUNT Tm,j p-ooram nxbliS you 14 mtke o*bta uwJrr 1 1 
wohoedrio* TJn »»«fth i«ii(ty wiH inaMe yuiiilaib toib" a* [MivJnems id one 
aup p ai i , of ■" p*YTT>«nii (rem era cJiiwt. Vqu cm ilia let an cntnw uno>r (ma 
sush**tfna. The «jt#<n«n(t incktd* totals of all you/ tubhttdwgx., 

PURCHASE DAY BOOK Keens i COTpfeU i«*rd 01 #1 tout purchases und«f 1 1 
•ubttNofoei- Th» i*»fc*i laoVry VMi «natM y*v ;o ii»T & loiaf a* invoices from one 

luflpli*. Of at. tnuiM vftdaf one aubheadtnfl The program **l tke calculate 6 
deduci VAT. 

SALES DAY BOOK F*f •« your invoice*. Th* ptoatjm can be used to pJtpaf* 
i Bwmwi for your client* of nfctstanding Invoice* iha imjcJi ta-ciMy *iU enable 
veri to let Cr lowl all Invoke** to one ttani, the program will *l» edcultte VAT 

Al p tofl r ama wilt accept enu** up to £39999,99. It veH aUo finable vou to prepf* 
■cccurii Id* both VAT munis & your accountant. pYogreroa can alto be uwo by 

Comparim not irflawrwl f f VAT. 

lSkPfoefamueees! ISOenirws H.75 

22k Pr&o^am* accent 440 envies ., . , ... £10. 75 

Special 1BK Pack iociuiiinaai; Jproflian* ,,,. US W 

Specia 32* PltkirtftuOing all 3 program*. ...dOM 

VAT & PROFIT CALCULATOR A fail VAT £ profit t*ltul*tms 



MtCROWARE 



MICROWARE 



32k Memory £49.95 



We mf*c have available rh* new M5M0TECH 33k Memory for use with our 

pregramt, 

TRANSFORM LTD. R* detail* «™j S A t » 

It, K«a» Hov*e. PordtHW Mead, Octenham. (tent 

0! $5« tB61 Calked welcome by a&potttmera 

An prket indudes VAT Post * P*ck*pn«. 




ff£7>Vl SWOP //V 

LEICESTER 

FOR 

SINCLAIR 

COMPUTERS 



Keyboards, Bam Packs 1/0 Ports, 
Monitors, G/Roms; Games, Serious, 
Home/ Business, Education Programs; 
Books & Magazines. 

Also — Now stocking Books and 
software for SPECTRUM, BBC, 
and VIC 20 

MICROWARE 

131 Melton Road 

Leicester 
Tel: 0533 681812 



Closed 
Thurs 



MICROWARE 



Open 
9.30^,30 



MICROWARE 



COMPUTACALCZX 







J^OJ 


MPtR 


— — — 
1*>7 


MrS 


pOPTCBCtLt./ 


167 


16? 


IftT 


lr- 


iPHONtT : 4-S 




62 


3S 






EflS 






31 


[execf . 


43 






. 3S 




Icaa . ev» 


Tl 


fc* 


61 


?* 


.«* 


1TNSUR, 12 


ia 


X* 


ia 


, la 


: ia 


pFTTES 




8n 








1 ^^^^^^. 
















[totfil . a«* 


au 


. S44- 


275 


284 


;37 



An advanced spreadsheet program for the Sinclair ZX81 
with I &K RAM. 

This versatile software allows manipulation and inspection 
of data in the most Convenient way aver. Ideal for financial 
planning, personal budgeting, cashflow analysis end count- 
less other business, home, scientific and technical 
applications 

The screen acts as a window on a much larger grid (up 10 38 
* 38 1 of titles and numbers (up to 9 digits). Change one 
number or formula and all dependant results change auio- 
m atic ally 5 a ve on tape Of pri nt o ui for a per m an ant record 
Tasks that would take hours with pencil, paper and 
calculator can be performed in seconds with 
COMPUTACALC ZX. 

For cassette and full documentation send £7.95 to: Silicon 
Tricks, Oept YC8, 2 4 Chichester Rants, London WC2 
1EJ. ITal: 01 603 60741. 




VIC 20 16K 



ZX81 




SUBSPACE STRIKER ... It comes from out Of nowhere 
and then vanishes back into the shadows. With your 
deadly Antimat torpedoes, you unleash havoc in The 
Federation spacelanes. 

STARQUEST ... A voyage of discovery and adventure 
in the cosmos. With the help of your onboard computer, 
you seek a habitable plana i amidst the perils of deep 
space. 

ENCOUNTER . . . WouEd you know what To do if you 
were abducted by alien beings? In this game the Space 
invaders play YOU! 

TRADER . ,.. A Trilogy of full 16K programmes that are 
chained to give a fantastic 48K graphic adventure. As an 
interna Lactic trader you seek your fortune and deal with 
some very bizarre customers indeed. 

Pixel games fire a delightful Change from the usual arcade 
rip-offs. Full screen animated graphics and good value 
too at only £&.5Q for VIC 20 and £5.50 for ZX81 per 16K 
game. Trader is £10 50 for ZXS1 only at present- Ask your 
dealer now or send to us for tapes by return of post. 



PIXEL 

Pixel Productions 39 Ripley Gdns. , London S W14 6HF 
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REGISTERED REFERRAL CENTRE 



FOR THE BBC PROJECT 

BEEBUG 



FOR 

THE 



BBC MICRO 

INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO 



IF VOU OWN A BBC MACHINE. OR HAVE ORDERED ONE. OR ARE 
JUST THINKING ABOUT GETTING ONE THEN YOU NEED BEEBUG. 
BEEBUG tuns 4 regular magazine devoted exclusively ta the BBC 
Micro (10 issues par year] 

Latest news on iht BBC project. 

Whui you should know before you order a machine 

Members' discount scheme on books and hardware. 

New program listings, regular advice clinic, and hints and tips pages in each 

issue, 

tAprif i&tu*: 3D Noughts and Crosses. Moon Lander, E'HpM and 3D Surface. 

Plus articles on Upgrading m Model B. Waking Sounds, and Operating 

System Cells. 

May fssut: Careers, Somber, Chords, Spfcrai and more. 

Pius articles on Graphics. Wi-ibng Games Programs, and Using tha 

Assembler. 

Jurtff tssua: Maietrap, Mini Word Processor, Polygon; plus angles on 

Upgrading, The User Port, TV set and Monitor Review, Graphics Pan II, 

More Assembler Hints, Structuring in BBC Basic, plus BBC Bugs. 



GAMES PACK 

tMvrr* i 'i' ,4 » frrw r|* 

1 Mnta >.V.5<^*» lKj 

Cff t&rt, ..U.M4* I H| 

WvtWvi.Bju'Lu-.cdf 1+Ki 
tnrfilUn rim 
S-»lT«Mhie4)4SM«iHd4 1t*j 

U IW-i • B J V . 1*K| 
tUElrlfl*i ,»!•.■: •**. 



OMtVH.«i-fftJfll 



Membership 

6 months £4.90 
1 year £S.90 

Send £1.00 and A4 SAE 

for sample 

(Overseas add £1 00 tor 6 mlhs. 

£1.50 for 1 year) 



iRAPHlCS 
TOOLKIT 

**M»ri#i n«W<f^K4 Di P*^ l«M«j 

11 •■ cis.nj im ciyi.ve COM 

,'*«<' «»*» ft n**f »&*' 

(7X41 IS.K RAU ONLVp 

i| 3*tift*4 * l RCU tiMto**i 

; ;;t:', i»ji!i!j t"««*;1» , i v 

FW4I***49*1 UTTftK Kl«rt 
tV4t bllWUIHvHt'l 

■m ■<; 

F*hlt»*fiT 1ViK*i«l "i*«t* Xn, 

EMMIM 

A*rtTMCDn,*ri ill chB'ac:*!-* 

If, !IVir lHfp»W<9*I (WHIOl »i 

|r.»ILL 

rr.nl POWllWl Co*", roll 

L3 DL-.'.', . J =" =t.SHI UH 

t*1r*Wit «M| nl MlNt 

»1'^ 10 '.r|[ t«i [111* 

u*se*ot.L orwHScnrxi. 
«Q*rT««eK.L U*TfJC*OU. 

Scfsii rev *r,'wHJ> u m i nm ew 

loOkaM 

»»mi Mimiit>jnw 

Ktia ryi v of" 

» .< i,i»^vi 4a4h <i>)tw 
i'.'«*lti, vs.,1 i£*t'*B 



1.- fii^-.;.^., .,-.;■!-■ 

TOOLKIT 

.■jir '-w r rji ■" »_ n 

■WCii p w ,11* '(,'jfl .wig ^Ofrf lfr"-l< 

titmtat 

Lit* hfrikxnftar foj «Mt lUrtmfl 

Mn*w *ne novmtnl "Hut 

*jto'* n«i oosuent incius*a • 

SfXThH4Uli M*rcn«irrji *ns 

km *** *■* ttmH«flg 

■ 3*CDMc>UrKtir 

*«**ch *n4 f|l«# ciu-vah 

fV*f| 6C<^ JM**1 ft (JtMACllr «x 

r:-. nqi ■ 



SPECIAL 0HAPHICS 
eOUTLHES 



rim* }r if*lttl rTKKto . 1<4D"-; I 
"*rf *♦*■ »" *i*»l B"'(S'T 
n* - r.iu tc „i i;rm IHMHIj 

•it* |W< IfH-C ■■*!) CT*TKIC 



. Ounett rur «r j. »tl n 
On ,ogr lirM^ta .»i m#i» 

lAPtftOUTINt pe"4>it 

*jii*t W*ir CO^Vd't'Ey- ^fltll A 

u^H n f.f.t-i inlXflnWrt 



lit***»'Bi.<,"«l«iI*' 1(i"i 

VM] IK-M tcv Sw ova MKU 



fob t»h owtr fj. w ft*«5T 






BATTLESHIPS* 
CRUISERS GAME 



!*:* ■■-. tr"; .5-, :•!- I - 
i il rW iu&imi tn ttuwi 

f4v t*ft t«*n l^uii ia« on I ■ . 
'»»t*«i«W*»»ll VkJv#» 



ajwfJM/Mftr 



-li» *tr w Ifr* Hvr=y r>; rLrr*n^i cr 
in# er«K(i;,« TtiniKifj- ire 
FT fllMa IE Whl^ >nir «w* 

SqKtrl *»« * KvHt 

rttttrAtt "r^- Tlh'Ip*C'»*lCS 

«s*Wh 

At; lhMM rWill*! ** in mi&Hit 
C«H «if SU»t it* *S1 rM jMftH' 

SfiAPMics TO0UUT -jm <mt 



roouaf nii rne iai 



JU.;fflTfli^jVf»rj/|)f.Jrj.. 



Ttx.» ndutiVI- Ji C-i 1-1411* *«l[n. J 

>: : 2 oi o' Etw progrm, J- rn B UM 51 

Cft*r1B i 1ptl#rta)i < *< |0V|TVCE>3^ 
J- -•-.-:«'■ A'tTu ». ■■ _! -I 



Make cheques to 

BEEBUG 
and send to 

BEEBUG. Dept 4, 

374 Wandsworth Rd. 

London. SW8 4TE. 



H I 



■itl 



1SK RAM PACK 



OKtYfX.SO 



OvOii 

lAnrnn 
i M w,i ~s»m» 

Viij*tiIS(St1«l 




tt0f ftt-i inM jrts ou»r» ■ -«J 
UMH^-i;» r .c [ieF/flr^^tU "^ ^, 
£'.■:.- i 
CenHUVi ■* pripur 

run ■ limn jturjujiin 

QgU plriwl *4r>w cofvehor 4 
9«lfSl «rri«i .i:r rb'ZKii 

Ncrnfry »U4i;iy4 «iiriKt s* 



04 K RAM PACK. 

S"-* 4Mf<} «i>* IS* Sul 

Htl -. ■■ <-.-[--3 ■; -r-i ■:'-, 
■: >■;■■■ "■»- '*« ttft ft*" r*acp 
■M 

OwLVftgiifTi; 



'- 1 :■: 



^•<rH-ulTHkti;tll,|fu(ailjHI|CiKa«]UjMl! »: TautButKO 

w*w "■"*.! ' i , *j ic ' r»>*» 5ti»A-i-f4 t*j*v>L .■-:-•■■.' - -^ i 



tl WAVSef AVlMir. HW TIHtpCL SUSSI n BN II 3 JU hl*>«M , 






ZX80/1 WAR IS OVER! 



(ALSO FITS SPECTRUM!!) 



ZX KEYBOARD 
with REPEAT KEY *1 
and SINGLE KEYS \ 
FOR EDIT, RUBOUT . v 
and FUNCTION \_ 






.j. 




This is a highly professional keyboard using industrial keys with a live of over 1,000,000 operations each! It 
has a full repeat function on all keys, and single keys for EDIT, RUBOUT anrj FUNCTJON, There are TWO 
shift keys and large SPACE and NEWLINE keys! All symbols shown in three colours. Single key cursor contro 
keys can be fitted (Extra £3). 

Why wait to pay more — for lessJ 

Send SAE (overseas send two international reply coupons) for catalogue of many other products. 

Payment Cash with order, 

ACCESS or now COD! 

Official orders welcome. Phone orders welcome! 



HARRIS & LOCKYER ASSOCIATES (YC) 
33 PEDMORE CLOSE, WOQDROW SOUTH, REDDITCH, WORCS, 

TEL (0527) 24452. 



B98, 
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ZX81 ADVENTURE SPECIALISTS 

C2: VOLCANIC DUMGEONMANGMAN £450 

A| VOLCANIC DUNGEON: Re«ue If you can, the Elfin Princess. 

Mythieai monsters, pits, finey cwipni, diminishing; strength and water 
make your quest anything but easy. 

FULL Iftt MIOGRAM" s A vt GAME ROUTINE** SINGLE KEY ENTRY" 
"Volcanic Dungeon is terrific value and I would recommend n to 
anyone." Afrs, Thomas, Comwai" 

S) HANGMAN: Deluxe version of ih* classic game. Play a^a«r*.n an 
opponent, cw the Computers 400 word vocabulary. Good graptiicS- 

C3: ALIEN INTRUDERiHIEROGLYPHICS £5.00 

A I ALIEN INTRUDER; You awaken to find vcu a'o the onHy survivor cm 
the Explorer Class 3 Starship. Can you escape before you a&o fall 
victim to the Alum monstrosity thai (favoured |he crew? There art 
many ways io end this adventure but only one way to survive 1 
FULL T6K PftOGRAM- INTERACTIVE GRAPHICS- 
SAVE GAME ROUTINE" 

Bl HIEROGLYPHICS: Decode the ancient 39 symbol alphabet in time to 
save the famous explorer, "Wullie Makeii" horn a sandy grave, 
FULL 16K PROGRAM" ANIMATED GRAPHIC DISPLAY"' 
RANDOM CODE*' 

C4: WUMPUS ADVENTURE/MOVIE MOGUL £5.00 
Al WUMPUS ADVENTURE: FOR 1 TO 4 PLAVERSl Srjtrit (he famous 

Creature in Iff? rtiQSt dfftfjefiOuS Wumpiis hunt ?v*r, Al the usual 

features Are Ihere SUPER BATS' PITS' TREMORS* SWAMPS' 

MAGIC ARROWS" 

PtUS Eicrtihg new features 1 . EVIL GOBLINS that will try to sacriftce 

you to the Wumpus, GIANT SERPENTS' WUMPUS MUCK* MAGIC 

SPRINGS'* 

FULL 16 PROGRAM" RANDOM it PRESET CAVE PATTERNS" 

YOU CONTROL THE LEVEL OF DIFFICULTY** GREAT FUN FOR 

YOU AND YOUR FRlENOS" 
Bi MOVIE MOGUL: Guide youi film ttupugTi the often hilarious trauma* 

of production. Use your budget wisely and you may make a lorturw. 

Success depends on many factors and not just lucJc. 

FULL 16K PROGRAM*** 

ORDERS; Plus 50 p P&Por large S.A.E. for list to: 

CARNELL SOFTWARE, 

4 STAUNTON ROAD, SLOUGH, BERKS, SL2 1 NT. 

The above ate also Available from: 
BUFFER MtCROSHOP. STREATHAM. LONDON 



EDUCATIONAL COMPUTING 

on Out 






***** ** l—L A ttt M pr*^«T">** to litrn fiat 

J T tii rOf 2X4 r fete # po*rfo> *dUc*rtofwf roof, 
wr raw *>n'r frm i mJ ro *™» fKOynrrWng, 
ej* ere ctrar toui'ucftoni wte 1 p*»nif s/ r fit 

mOrlCm- O lll j l li lt" fv 09 O^Jtend f*HM 4 pfacric* 

*>P'af*'MF*** w l irluliat*fi •TTIVf Ki IHW 1 • WKvWfi 

Inciudas:- 

A sanpJifred 
version of the 
famous Turtle 
programme 

COOED MISSILE 




AM programmes 
tit IK 

Cratlivm use ot 
graphics 

Many Jnnova'rVa 
rtf*« 

Fu#Yy docvmwttmd 

Includes mtny 

Graph stotter « Hctoftram • Simon-spell* Sluelchooard • Times-iaWe • Sett 
Series qui; » XY coofdraiej • Count • Equations • Areas f> Guess a-VrJurn? 
Angle* • Upjt*rs Down!UT5 • Muse-Ames • See ■ saw • Wipe-out •Spef 

Temperatuif • Clock • Monev • Snake 
Master mmd • Number - shoot • * 56 mm t 

\j Q , f Please send me copies Educara's 50.1 

'EDUCARE 1 1 enclose che<-u« f postal order for £ , 

1 139* SloAne St m^,,, 



Corrrbinag the 
fun of arcad« 
garnets with 
learning 

£4.95 only 

ind p&p 



EDUCARE 



l J 



Lrt y~m tWi hanall wl T tm*4 



SSS^-^j^-J 



IVIicr o Gen 



QUALITY PRODUCTS 



7X8! A/D CONVERTER BOARD 



This 4 cuttine! analoguf to digital converter , originally 
developed for joystick control, can be used for mch 
applications as measurement of voltage, temperature, light 
intensity etc. 

The board tits in between the RAM pack and the ZX&l . (No 
skill is required to make this connection, and it actually 
improves the stability of the RAM pack). 
Price now only £18.50. 



JOYSTICKS FOR THE ZX81 only £9.60 each 



"The most exciting add-on ever for the ZX8 1 , free 

yourself of that dead, unresponstbe keyboard, 

*1 or 2 joysticks may be connected via our A/D board. 

Turns your 2XG1 into a true programmable games 

machine, 

'Extends the capability of the ZX81, imagine the 

tremendous variety of games and applications that now 

become possible. 

"Details supplied on how to use the joysticks in your 

own programmes. 

Please note that you cannot connect conventional analogue 
joysticks directly to the digital input ports found on most 
I/O boards, an A/D convenor such as ours is required, 

A free copy of ZX AMAZE plus any one of the games listed 
below when ordering a joystick and an A/D board. 



PROGRAMS AVAILABLE 



ZX SPACE INVADERS 



You've tried the rest, now try the 
BEST. This program has many features including an ever 
increasing rate of play (They'd get you in the end), 
only £5.95 



7.X BREAKOUT 



Quite simply the best breakout on the 
market. Features seven bat angles, (you won't find this 
one easy). only £3.95 



ZX BOMBER 



A very addictive arcade game, 
Bomb and shoot your way Out of trouble, otherwise you 
are doomed to crash. Generates a different pattern, for a 
different game each time you pby. On the reverse of the 
cassette is ZX REFLEX, find out how fait you really are. 
now only £3 9 5 



SEH^3 The original and still the best. * Graphic 
display of chessboard * 6 levels of play, * Displays record C-f 
your moves and the computers. * Board can be set up to any 
position, * Has ability to change sides or level in mid-rjame. 
* PLUS * CHESS CLOCK on reverse side, records lime 
taken by each player. * Rose table function, * Single key 
entry. 

NOW ONLY £630 



run your own machine code. Relocates to top of memory 
to allow you to load other programs and find out how they 
work. Block move. Byte search. Load display and alter all 
CPU registers. Window on memory facility, uses standard 
mnemonics, an absolute necessity if learning machine code 
Only £3.95 



All our games are written in machine code, and can be used 
with joysticks or keyboard, (except chess, keyboard only). 
Supplied on cassette with library case. 



ZX SCRAMBLE 



This ia the fastest arcade type game 
we know. 32 zones, thrust and altitude controls, 
smart bombs and firing: control. 
Only £3.95 



SORCERER'S CASTLE 



m New from Microgen 
magical adventure game with graphical position, 
allowing a host of options. 

Only £3.95 



[f you write a program which is exceptional, please submit 
it to us. We will offer a royalty if it is suitable. 

Please add 40p postae end packaging. 



Cheques * POs Payable to MICROGEN 24. Agar Cres. 
Bracknell, Berks, 
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BBC SOFTWARE 



3D GOLF - £8.00 

A new approach to computer golf, in which trie player is 
presented with a ^dimensional view of the hole ahead, 
includes TREES, WATER, BUNKER and OUT OF 
BOUNDS, 



MONSTER MAZE - £6.00 

Eat the dots before the monsters eat YOU in this arcade 
type game. 

Prices include PErP, Caff & VAT. Both games for model B. 
* * * 

HARDWARE 

BBC models A&B available ex-stock. Ring us for prices. 



PERSONAL COMPUTERS 

20 Wellington Square 

Ayr, Scotland 

Tel: 10292} 2B50B2 




Keyboard with 
Electronics 
for ZX81 









A hi sure, f J (ravel 43-key keyboard that's simple to add to your ZXB1 and 
requires no soldering in the ZXfl 1 , 

Complete with die electronics to make "Shift Ijck". "Function' and "Graphics 2" 
single key selections making entry far easier. 

(towered from ZXSI'scwn standard power supply -with special adaptor supplied. 

Two-colour print for key caps. 

Amaang law price for compleie bmkJityauf sett kit, 

only £19.35 iid. VAT and carriage. Order As WW2P 

Fuf detail m th.e June I9B2 issue at 'Bedrafiks-Tha Mapfin Maflaane" on sale 
at all good newsagents price 6Dp. In case ol difficulty send GO? to address below. 

or £2-40 for annual subscription 14 issues!. 



mpiiiiin) 



Electronic Supplies Ltd 

P.O. Bom 3, Rayleigh, Essex SS6 SLR. Tel 10702} 55291 1 

Retail shops at 

159 King Sr. r K&rnmsrsmith, London W6. Tef 01 -7480936 

234 London Road, Westcftrf on-Sea, Esse* Tet (0702} S54000 

[ Shops closed Mondays) . AH emit to Raylciflh address. 



ZX81 HARDWARE 

40 KEY KEYBOARD, Kit £20.36 Bull £25,75 IHE77J 

• Pro&ei lypewtiifrf iiv» te*y*. 

• Al legends and graphics in r»*o eo*ou«. 

• No ido)wng required (o 7X81 . Flugt in . 
H RAM I Printer n« alfiKUdl 

■ C<xr&*'.» wieh 411 put*, amcin. I**t and convdntfvenwe ifwtnjc&fln*. 

24 LINE IN'OUT PORT. Mt£i6.*S. a u .n tis.as iress: 

• E££n line eilhfrr in Of ovt. 

• ControHecl Uy BASIC. 

• A§owt pnn(»r, RAM to be U*ed without * motlmboerd 
I Wo;*i*rtjs*rd vntiwi kn E'3. SO Built CS4.EjOI 



Kit £16,95. &uiH £18.95 1HEI6H 



3 CHANNEL SOUND/TIMER BOARD. 

• 3 il*Jtp#ndf»U channel . 

• Controlled by BASIC 
p full rang* of note*. 

• CofnpleJS nUnjelrorcj with +i*mpt« p«3V»Jrf. 

• C#fi ba ut« u a M0hut]f4T«4 Wik*f .'counnar 

MOTHERBOARD, nun 5 75 bi*i £te.5oiFieszr 

• Two eemneaats an bo*td. 

• Suf connects' board TBA. 

CONNECTORS ft PLUGS 

• J3 V; Jy female connector for ZX80 «1 IftESO-] £2.95 

• 23 Wiy mmc cofinocfor. 4RESTJ £1.30. 

• 23 Wey malt cennetcrj* io fn mvo female connector* toa*ilw. IHE90) f 1.(5. 

• 30 Wi y ' iM»n cable , CI .40 metre 

• RAM pari connector Allow* RAM peck to be remote from ZXBO-81 . 
fiFlTO £6 96 built 

• In/out Cf>nn*:!6r *iyj sound board conneCTir. IBE7BBI £2 95. 

BOOKS AND TAPES 

Getting acquainted with £XS1 , £4 9* 
Metering machine to*. £6.96 
Programming tor reel appfieaiions. €6 95 
Tea* fo* real apptitiTiorii boo*, f IV, 44. 

Send SA£ 5" x 7" for free .VuttnHed caWaguc, 

Al producti avarfable ex itocfc (alow 7 day* extra for butt! products. 

PAYMENTS- Ca*h nitti order or ACCESS.' BAP-CCAVCAHD, Official order welcome. 
Dealer* write for n!**. 

All priori inclurj* p6p anO VAT, Owneis add £1 80, 

REDDITCH ELECTRONICS, DEPT. VC 

21 Ferney Hill Ave., Redd itch. Wo res. B97 4RU 
Tel 10527) 61240. 



Great games packs for 16K 2X81 . , . 
PACK 1 

ASTRO-INVADERS 

Just look at these features . . . 

. . , then look at the price! 

•Superior machine code programming 

• Rapid-firing with explosive on-screen kill effect 

• High -scoring saucers •aliens •accelerating attack 

• Defimctable defence shields •On-screen kill count 

• High -score update 

• Fast action space graphics 

— a new dimension in ZX81 value 

Astro- Invaders is yours or cassette for ONLY £3.86 with 
FOUR BONUS GAMES: 

ARCADE GRAND-PRtX — drive four Ifivels of machine code skid 
PENALTY — defend your goal against the sharp-shooting ZX81 

GOLF — judge shot-strength, angles, bunkers ... 
plus machine code insect fun with SWAT 

PACK 2 

PLANET DEFENDER 

— blast a/f'ens in planet orbit . . . 

•ultra-dynamic machine code action •hostile alien-waves 
•fast responsive controls: ship up/ down, ihrust, laser-belt, and 
smart bomb •comprehensive scoring 

• explosive graph ics . . . . . ..... explosive price! 

Planet Defender comes on cassette for ONLY £3.65 with machine 
code STORM-FIGHTERS - combat 5 fteeis of swooping aliens 
as you blast through space, BREAKOUT {machine code} — race 
against the dock, plus GRAPHIC HANGMAN, 

16K ZX81 cassette packs 1 Bind 2 are £3.65 each {post free in 
U.K.J. Fast despatch from 

John Prince 
29 Brook Avenue, Levenshulme, 

Manchester, M.19 
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Wherever 

intheUKt 
Genie dealer nearby 





Genie I & n Approved Dealers 

JWONMiciostyle, Bath, 0225 334659/319705. BEDFORD 
Conserve, Bedford. 0234216749 BERKSHIRE PC P.. 
Reading, 0743 583249 Castle Computers (Windsor). 
07535 S3! 15 BIRMINGHAM Ward Electronics. 
Birmingham, 02 1 554 0708. Consultant electronics, 
Birmingham, 02 1 3S2 7247 A E. Chapmar. and Co.. 
Cradeley Heaih,03B4 66497/$ BUCKINGHAMSHIRE 
Photo Acoustics Newport Pagneli, Q9O0 610625, 
CAMBRIDGESHIRE Cambr.dg e Micro Computers, 
Cambridge, 0223 314666 CHESHIRE He wait 
Eiectrorucs. MaccSesfield. 062522030 Mid Shires 
Computer Centre, Crew. 0270 21 ! 066 CUMBRIA 
Kendal Computer Centre. Kendal . 0539 22559 DORSET 
Blandford Computers, Bland ford Forum. 0258 53737 
Parisian* Electrics. Poole, 0202 746555 ESSEX Emprise, 
Cotchesier. 0206665926 GLOUCESTERSHIRE 
HAMPSHIRE Fare ham Com puter Centre . Foieham. 
Hampshire. Fareham, 231423, HERTFORDSHIRE Photo 
Acoustics, Watford . 0(923 40698 Q "Dak Systems. Stevenage. 
043655365. Chnsakd Systems and Software, Berkhamsled, 
044 27 74569 KENTSwanieyElecTronics, Swanicy,032264eS] 
LANCASHIRE Harden Microsystems , Blackpool. 0253 27590 Sound 
Service. Burruey. 0282 38431. Corrtjmtercat Leigh, 0942 605730 BEC 
Computerwortd (Liverpool) 05 1-708 7 100. LEICESTZRSHrRF Kram 
Electronics, Leicester; 0633 27556 LONDON City Microsystems. EC 2 
0L58S7272/4 Wasor.Microchip.NO.Ot 307 1757/2230 Premier 
Publications, Aneriey SE20. 02 659 7131. NORTH EAST Br.ers Computer 
Services. Msddl&sborough. 0643242037 C*nera; Northern Mscrocomputers, 
Ha rtlepo ol, Q7S3 66367 li HCCS Assoeales, Gateshead. 0632 821924, 
NOTTINGHAMSHIRE Midland Microcomputers. Nottingham, 0602 29S2B 1 
Mansfield Computers, Mansfield. 0623 31202 East Midlar.d Computer 
Services, Arnold, 0602 2G7079. Electronic Servicing Co.. Lemon, 
0602 783936 NORFOLK Angla Computer Centre. Norwich, 0603 29652 
Bennetts, Dereham, 0362 2486 -'9 OXFORDSHIRE Micro Business Systems 
Whitney. 099373145 Pebbieglow Ltd (Thame) 084421 5366 SCOTLAND 
EscO Computing, Glasgow 54 1 427 5497. Edmbtuyh: OQt 5S7 3&J7. 
Computer and Chips, St, Andrews. 0334 76206 Scotbyte CernjpHierS. 
Edinburgh. 031 343 1055. Victor Moms and Co., Glasgow. 04 1 22 1 6956. 
SHROPSHIRE Tarrant Electronics. Newport 0952 814275, SOUTH WEST 
Diskwise, Plymouth (0752)267000. West Devon Electronics, Yelverton. 
083 2353434 Bus and Bytes, Barnstaple. 0271 72769 SUFFOLK ElgeLecLtri., 
Ipswich, 0473 71 1 164 SURREY Casorucs, Wallinawn. Surrey. 1 6696700/1 
Croydon Computer Centre. Thornton Heath, 01 689 12£Q WALES Tiyfan 
Computers, Bangor, 0246 S2042 WEST MIDLANDS Allen TV Services. 
Stoke on Trent, 07S2 616939 WILTSHIRE Everyman Computers, Westbury. 
0373 623764 B&D Computing (Swindon), 0793 7624 49. YORKSHIRE 
Media 5 Ltd: Scwerby Bridge 0422 33580. Advance TV Services. Bradford, 
0274 58S333. Huddersfield Computer Centre, Huddemfield. 0464 20774. 
Comprite. Bradford. 0274 668890 Superior Systems Lid, .Sheffield, 
0742 755005. Photo Electrics, Sheffield, 074.253865. Ebor Computer 
Services (York) 0904 791595 NORTHERN IRELAND Business 
Electronic Equipment, Beifast, 0232 46161. Br.ttsjn Laboratories. 
Belfast 0232 26374 




Sole Importers; 




Chesterfield Road. Matlock, Derbyshire DE4 5LE. 
Telephone: 0629 4995. Telex: 377482 Lowlec G. 
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TTV/TA^T? 



IMAGE 



IMAGE 
ENGINEERING 



6502 BASED MICRO? 

SINCLAIR ZXPRINTER? 

THEY CAN WORK TOGTHER 

WITH SILVERPRINTER I, 

the low cost interface YOU can build to connect the 
ZXPRINTER to your micro (ATOM, BBC, PET, UK101, 
TANGERINE etc.} 

There are few components needed, costing around CI 2. 
Our booklet "spills the beans" for £4.50inc, Roms, kits 
and completed units ere also available. 

Send cheque or SAE for further details to: 

IMAGE ENGINEERING 

PO BOX 22 

AYR KA7 2RZ 




mmwMmmm 

Addictive 




antes 



for 
/XSi 

THSSO 
tDEO GEKIE 
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±m 
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\ * FULL LEAGUE T AR 

* TR AX 



SEEBJdd 
+ ?iFinYhl- 



( u s n *"' 
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* pick yoi:r tea \t for r i< tt u t t< it* t a. ivv*_ 



mivn n i n i ii j i vtmrnrrtimmimiranri nn vi \\n rnvnvn mm 

I hi* h Ml 1 -± im f<- *4nii>lilh»n. I hK i> 4" ruiliFlj; and hiKhl; rnjfptjhlt 

£jmr in wlmh juu plui I tic purl of u I- mil hall Msin-jKi'f ciipinj; Milti I hi" 

prutih'tm jnd dn>Mi(1» in-"hrtf in runnmn jsiur ifuh. I litre arc mi nun> 

fi'jfimn il is iiiipu^ililt in liv| Jln-m hvlK but iniiudi-d arc form ll»u 

k'uili* M>HMAl.H i»inj, junr- killing-,, »Jj;r hilli In pj> , jntl >uu mn 

ru-fi bi> sji'krd! li is a iiJiid' fotjuirins; :i \±rv\it deal raf dull, iind pvupfc 

t>l;i> il fur lilerillt hnuri mi rnd i«t ha** prmif!l, 

W>: (.1 VK -\\ 1 1 I 4h.il fh**. h on? of [h. ba^t computer pjnie>. >nu'»c 

(%W plil.trd' 

tH I HI- W \KK. Ihk KUinr Is iAtrtmd> acJdiitiU'! 
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FOOTBALL MANAGES 



HARDWARE REQl IrU l> 



■ acn.pifi^ rui r:\riftf: ihk ha si 
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TRSSOf 
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LEVELS! 

J6KK.4 M 



fr* Ortffr nMff C'&rqHf f*-O t for £7 95 

i»«dr phihMc M 4 1WC 7/* t CI MQ 
ill.' UflV. KC P.O. Bui 273 

WLTOS h.i I its VAIt 7.\fc 
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HILDERBAY LTD 

Professional Software 



SPECTRUM SOFTWARE 

NOW AVAILABLE! 

Details from us 

48K Payroll £25 

until 21 September 



Tape recorder suitable lor microcomputer use, aligned 
and tested on computer signals £22 + £2 p&p 
Hilderbay Loading Aid- Load your microcomputer 
from tape first time, every time! €5.95 
ZX81 16K RAM packs, comprehensively tested (for 
bad bits, addressing faults, primer, saving) C30 

HILDERDAY 
SUMMER ZX81 SALE! 

Beamscan (beam analysis) ) 

Payroll ) £13 each 

Stock Control ) 

Optimax £20 until 21 September 

Budget I & II £9 {2 programs) 

Time Ledger » 

Critical Path ) fc& each 

These programs have been described and 
reviewed previously {or we can provide 
details). 

All prices include VAT, and are post free. Sale 
prices are valid until 21 September T982. Free 
updates, comprehensive telephone and 
personal support, and competition prizes are 
not available for summer sale purchases. 

Hilderbay Ltd 

Professional Software 

8fl0 Parkway 

Regents Park 

London NW1 7AA 

Tel: 01 485 1059 Telex: 22870 
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GREAT NEWS for ZX81 AND Spectrum owners! 



HIRE 



for just £1 each! 



Why pay f rom E 4 to £1 5 or more for a s Ingle cassette of programs— 

which may only interest you fora wh He— when you can hiro from a 
wide range, for three weeks, for |usl£1 each? 

Software Library eaters tor users of ZX81 OK and tt5K) and Spectrum 
—and it's ideal if you're thinking of upgrading, for you can twitch to 
tapes suitable for your new hardware al anytime, and at no «>*iraco5t. 
We'll even make you an offer tor your entering rapes! 

Sublets include exciting machine -code games, educational, toolkit 
and home/ business utility programs. All cassettes offered are 
genuine commercial originals, and a f reo quarterly newsletter keeps 
you up-to-date with newlntroduclionj. 

SPECIAL OFFER! Join now and get your first tape on FREE hiro! 



YC8 



■aakaMM-JkUL-r 



* 



The Sinclair Owners' 
SOFTWARE LIBRARY 

Heather Cottage, Warren Read. 

Llss, Hants QU33 7DD. 



id like to |oin the Soft* ire Library for the nutt 12 months, and enclose my 
me mb er sh ip fee of C5 Please t»nd my first program tape on tree hire, plus 
3 Hal of Other* available. I under stand (hat tarn under no obligation to hire 
any mi m mym number o) furl her tapes , and t hat I f I ' m dtasatisl led with my 
tl rst tape you wl 1 1 rotund my money I n f jti and without g ueation. 



NAME 

ADDRESS. 



TeLNO 

I own a Sinclair ZXBi IK i ZXSi ibk / ZX Spectrum (delete as epprooriate) 



C.P.S GAMES 

THE LORD OFTHE RINGS : part 1 

Don't say NOT ANOTHER ONE!" 

This adventure takes you ttgftt itwaugttthebooklTb* firs: part 1 mere are six} a 

now available and the other parts wiN foflow soon. 

Port 1 takes vou from the Shi r# to Hivendeli ii Is a real adveniuce, and on The way 

(he Dark Lord throws everything at you Tolkien could think ol ,7he ga me 

contains graphics too. Plus a few surprises we ' d rather not :al k about 

Any one of the tapes can be played independently from the other ones . 

AC. PS- GA ME £8.00 

DARWIN 

E volut ion as a game . You start as a single ceil. Env \i onme nral circumstance s 
change and you have to make decisions . tt you adapt you may survive and 
change, ideally you end up as man but beware , depending on your decisions you 
m ighi end up being a fish or a bird. Per ha ps even a worm . A C. P.S. GAME £ 7. 00 

EVOLUTION OF MAN 

T he evolution of therujmanr ace started long ago. The game begins somewhere 
in that rermol* past, whan our remote ancestors were roaming the plains. As 
climate and other faciei s change, you must adapt. The way in which you decide 
to do this influences the line of evolution you will take : Neanderthal. 
Cromagr.on, extinct? Who knows 

Darwin and Evolution ol Man are based on scientific ' o* 's *nd have a definite 
educationa l value. A C.P.S. GA ME £7.00 

THE GAMBLER'S PARADISE 

A real real for gamblers this tape contains caps, chimin defer, zan+i te French 
dice game}, i otrlette. head* and tails, horse race and a few mora . Money on the 
table, pieasa ... ac.ps.ga me c 3. oo 

PETER RABBIT AND THE MAGIC CARROT 

An adventure for the very young 

There is no longer any need for youi y oongestchrdreniogert wtetfuily at your 
computer. 

T his new series Of adventures is ma inly based on graphics, and tias some very 
elementary instructions i for which the help of a grown • up may be needed) 
Peter Rabbit goes on a quest for the magic carrot. On (he way he can get lost in 
the forest, meet nice (and not so nice) friends and he rn ust find the secret cave, 
then get out with the magic carrot. 

Want to see soma little eyes light up? AC PS GAME, r 3. W> 

Also avafobte ' Peter Rabbit snn" the naughty Owl, 

PeTefRabbftandtathtffWiNow, 

Available for ATARI and ZX81 - J6VC. 

C.P.S 1 4 BRITTON STREET LONDON EC 1M5NQ 



ZX81 HEWSON CONSULTANTS ZX81 



HINTS AND TIPS FOR THE 
ZX81 by Andrew Hewson £395 

T h# m oil c*m p-«t booty ■ t th* iv •£* 

- . *< r e *-■ i^r^ni^-r-^ a a*** *--<ri«i »,«# -*-.** N*v«j«eat£ 
i— a***** +*+rw mM r ■ j j-et ^■ — 1 » ^awCi iiitM tN^ f*jn 

M tslpH t*fr±* v t*w 1 * tdntttt* k i*-f*<f»*fl *» aW *«■ «« * Vw i e^E^" 
aH* 4pF»«(^P*r* «»i» "laA-iifl In* ■*! J ■ ■» jkHt 

>>4vnLfe-eT.^ iPr D-fci>ai V4m - -iniy d-« d wjij-f I** ■« *•■>» < l ie*--iij m 
BaM Bt+* fiaalaa'a neaiHti-i^ *H\\t mM'fHfi*"'* Cl *i*rf*t 5"^ $t> 
*n»<^t i^i-*| ■ 'aaf,i Ifri! >(Ffl***«"**»^**ir ^^ *■ • Ww» I*- 
Ktrejanjtii^p ae f ia n rrtClp f J iiaj fr*f ■ 1»»* ■-" — svJ* ^ 
»f'^'-B>»iV*<ii'»ili'iMl¥r#i"i'LvP-"i ffl^l l ^' W * W*» W 
IHIH^ t"J i li !P ** ( i * i1 *t e J) tlP l . l * i ft^ a'U«fr»riP* il P M - a* »aa ■■■»»■ 'ip 
i-wai aaaawt XpM) ******* Li 'LJ ip—. CbSs**-* >#» ■* a*M «.-»* Pi 1 rt 
i|.a*«,K.eC^4**arf^-r*«mv4i4» **sli" I* HMiMi **sal?aa<gi#— 4 
awe aXi H lai ■» ssppjaj^ ta n^i «■*■ n*\ rthaiftpa**a^h*pa]s- m^n±» rl -1 



64K MEMOPACK 

I a ■ ■»*— » ii <■ - M 

Plf ■ I M F I ■ -*WWr'»MWI U'J' < ,i*1t -V-HFl^Hvi^n*! 

tllll'Wwiall-K 

jj ht 'mm* ■ iii £79.0 




16K MENIORY 

. ILUIPLWIlOWtl <ti 

*i,Va' i*w^a*ie^ s. »* ■«« - ->---^.'*t« 



f2695 



48+8K NEW 

e> K"9*dbrtiM 

pn&t^F a^% !'■■ i-r i W pw a thrill 




Z80 OP CODES 



£1 .45 



A irvts fey !»»• lpif>ai«*»* #r*J "H* fijimimd pa*fuj*m-hrp 

jMiL Ttlrfc, *a^fl Ptfr^ r*E^*i LttT* *a WO plui OC 
MLtfKtAa; -m.|?» irtl-l^vrirqeap .n H#^«m»l JM^d ****# ^ a l -mjl HniClt 

■jmti^rv a irs>n:e>d ty|jfi''#a <n * fwu-iB-tEiwr ir*ntppre>riE wittpi 



PROGRAMMERS 
TOOLKIT 



£6.50 
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PUCKMANA/£W/ 

* Si«f n» 1Ui» lor lo« 
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NEED MORE MEMORY 
FOR YOUR ZX81...? 




16K-E24.95 



$ FREE $ 

16k sank Account cassette by 
Futgresoff + £10 Trade in on our 16k unit 
for a 64k unit U returned within 6 months. 



64K-E54.95 



we at Pretorius Syetems have commissioned a leading electronics company Co design 
for us a low cost VERY high quality memory module specifically for the ZX81. It can 
be ueed in any expansion system end simply plugs into the back of your ZX81 end 
ee such is fully compatible with the ZX81 printer, 

The 16k module will give ycu 16 times more memory and is finished in ABS 
plastic. Their ie also a 54k version which will provide you with a pure 6*4k of 
program POWER. Thie amazing achievement is pecked into exactly the same casing 
eS the IGk module and looks identical. Note: these units ere BRITISH made and 
should not be confused with low quality imports that overheat and have sloppy 
connectors. 

Nothing more to pay J Prices include VAT + FREE postage (overseas orders +£S) 
14 days money beck offer if not satisfied + 6 months warranty. 

Your order is relieved at 8.3Q end ie despatched by 1S.30 the same day. 



PLEASE SEND ME 

Date 

Name 





Quantity 


Price 


Total 


16k 




24.95 




64k 




54.95 





AddreSS 



Payment to: PRETORIUS SYSTEMS 

Mail to: B.C.M. BOX 7977. WC1N. LONDON. ENGLAND, 



YC8 
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Electronequip 

BBCl BBC Micro Model A 299.00 

BBC2 BBC Micro Model B 399.00 

BBC21 Upgrade Model A to B 115.00 

BBC22 14" Colour Monitor 287.50 

ATMT Atom assembled 2Kram 165.60 

ATM2 Atom assembled l2Kram 188.60 

ATM3 Atom assembled 5K ram colour 188,60 

ATMfO Atom Kit 2Kram 132.25 

ATM 11 Atom Kit 12Kram 155,25 

ATM25 New PAL Colour Encoder 43.70 

ATM26 Atom 1 .8A Power Supply 9.66 

ATM53 Atom DIN to Cassette DIN lead 2,30 



Prices include VA T and Postage 

(except BBC micro's £2.50}. 

Ail items tn stock — same day despatch. 

A/f upgrades etc. are fitted free of charge and the 
computer fufiy retestsd. Credit cards not accepted 
for 88 C micro's. 

ELECTRONEQUIP 

128 West Street Portchester, 

(opp. RUBY) Hants PQ16 9XE. 

Tel 0705-325354 



ZX81 16K 



ZX-MC 



• ELIMINATE MACHINE CODE PROBLEMS *ith ZX-MC - 
a ntrw rnachin* code debug.' 1 monitor for the ZXBT f6K. 

• ENTER, RUN & DEBUG your machine code programs 
independent! v of Basic commands. ZX-MC resides in RAM. 
and leaves you 12 A K of memory to work wnh. 

• SAVE fet LOAD your machine code programs AT DOUBLE 
SPEED, Ai Jasi you are freed from storing your M- C in arrays 
o f REM lines. 

• REGISTERS DISPLAY b BREAK POINTS to make 
debugging easier - PLUS many more useful commands. 

• A MUST FOR BEGINNERS £t ADVANCED USERS - 
eoncemraie on your M/C programs, not on bow and where to 
store ihem. 

■ ZX-MC if supplied on a high quality cassette, with a 
36 page opera ting manual, 

£7 50 — - V * T & p "^ p 



fC W.O.I 



r <& 



SCREEN KIT 1 

ft suite of machine code routine* tawfifl &asie 
to enhance your temvn display, and create 



<$yr Basic program. 

• DATA FJLES - Save & Load, at double Speed, iusr the 
Basic variables Load different variables into the same 
program, or exchange variables between programs, 

• DRAW A BORDER •KFVfiQARO SCAN 

i- FLASHING CURSOR 

• CLEAR PART OF SCREEN « LOAD ANY CHARACTER 

TO WHOLE SCREEN 

• INVERT VIDEO OF PART OF SCREEN »MEMOJW LEFT 

• CLEAR SCREEN BY SCROLLING UP. DOWN, LEFT 

OR RIGHT - rt Incl. VAT & P + P 

• Supplied on cassette vwih instructions Lb,/U CC.WO.I 



Send SAE for more detail*. 
Allow up to 14 days for 
delivery. 



Programs available mail order 
only. Please make cheques PO 
payable to: 

6. Corkscrew Hill, West Wicfcham 
Ken! BR4 9BB. 



ATOM USERS! 




ADROM 4000 

WITH 2 CARDS 

Problem? Two or more 
Epromis and onjy- one 

socket on your Atom. 

SOLUTION! is an ELIiJCA 

ADPflOM unit and use any as required 

for only £39,10 incl. VAT ate. 



Win gn Adprom 4000 in Our "Ons Line Program'' competition. 
Details in our brochure (don't forget s,ae. please) 




ATOM 

CASE 
CONSOLE 



Type AC 155 £3l.£J incl. VAT etc, 
can be supplied with single Adprom 
as in photograph 

Full details of all our products will be sent on receipt of an AS 

5-0-8 + 

ELINCA PRODUCTS LTD io.pt. c, 

LYON WORKS, CHAPEL STREET 

SHEFFIELD S6 2HL 



NEW softwares for NEW computer 

ZX SPECTRUM 

Also available for ZX8T (T6K|. 

SOUND & COLOUR ON ALLZX SPECTRUM PROGRAMS 

SEA WAR; |ZX-sp£7,00; ZX81 C6.00) 

Completely new designed game for one Or two players. 

Attractive screen display and super control. 

IQ GAME PACK I: IZX -sp £4.00, ZXSt £3,S0| 

IQ GAME PACK II: (ZX sp €4.00; ZX81 £3.50) 

Each game pack contains three individual programmes- You will 

have lots of fun with them, and improve your IQ too. 

FREE IQ GAME PACK (I or II state which when ordering) is 
offered to the first 222 orders of "SEA WAR" game. 

Send s.a.e. for full details. Mail order only. 
(AQ cheques and postal orders made payable to: 



(Panda 




Software, 



51 Elgin Street, Sbeton 
Stoke-on-Trem ST4 2RD 



Please send me: 
£J a m e 

Sea War 

IQ Game Pack 1 

IQ Game Pack II 

1 enclose £ 


ZX 


■ Sf 


ZX-81 






ai £4.00 at £3,50 


a ir4nf» Atfasn 






for above items. 


My address is 










My name 






Signed 



All prices included VAT and P&P. 
U.K. delivery: Allow up to 28 days. 
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The specialists m internal plug-in 
memories for ZX, computers announce; 

80 K 

SPECTRUM 

now attainable for the price of i 48K 
model" with our SPSO low- power 
Sinclair look-alike. 

FunMioMlr rdermeal to !h* S inert" 32 K in:*marp1ug-m expansion but wuh tfcubl* 
th,ecapi<I>rv(fi4l0iHeSPEO plufjs miome sockets provided onlbelftK 5PSCTAUM 
fiy Sificfai rfo r hi& 32* * ■ pamiort board. I n struCTiO ft* E6 Ouf u*u» s ft i^h *ra n d* rs m »k pi 
titling y*ry simple indeed Thf 5PS0 in noway rnlerfereS w.'ih SiitelAif add-ons- ZX 
Pnnur, RS232 interface. Microdrive . . 

* New low &ti4*J on Hjur highly su^cetiM witfflll memories forZXBl lo. Eatl 
London Robotics. Firlltfldie House'. 14 Darwe" CIqio. LONDON EG 4BT 
IfnYi ll+nn p*>ce Quantity Tom 



CHJPSWITCW ((it double* your ZX81 memorvlo C4.70 

?K {This hit reqyi'ei iofd#r.n fl ) 

INCREMENTAL internal J K piug-m mem&ry CI 7.18 
cucension for ZX81 e»p*nfl»b^e to I6K 



Additional 2K chip* for above (HMEi I6-P-3| 



C4 50 



MAXIM E M ff4 K int-wrnl pl^j-.n ff . rnn ory t<w ZXB 1 £**.» 

MINIMAX 15K version of MAXlMEM upflrade- £34 95 
able to 64K with our chip axch&rtge service 

£P3Q64r;inte-rnjl plug"»i manory e.«[*«lioniw £50 M 

ZX SPECTBUW gwtr>B 80K of u* »r RAM 

SPSoTiTvitsion with lull instruction! C« 00 

S PfiO I it! mq service ( pr li c i nelu de » laH is- D& Pr f 9 00 



PosSjge aid Packing *5p 
TTOTALft 



Telephone Mjume* on 01 471 3303 
All prices already include VAT 

Pleat* neb il you require J WAT rpcpip: [ f 

Refund* t*«*£T.r»0 toindUnj on all iremt i#Tcnn«d within M day* o* fccnpT 
Send stamped *ddfeii*3 envelope plus 4ddHi0ntl 1 2¥fo *t*mp fo* cautlosue 

Cheque.' P0*t»i Omtt payable lo EAST LONDON flQ&QT(CS€ 

Kimt; Mr/Mrs/ Mus — 

Adding __ , 

STOP PR ESS" i Trinftfifllt your ZXQ t BASIC and Machine c a S* programs antf data 
SPW v*o' SPECTRUM in mmuwi Wrtti wr n*w SLOWLOADEft available toon" 

YCS 




£ 

ATOM 8K + ZK Kit 119,00 

ATOM SK + 2K Assv- 149.00 

ATOM 8K + 12K A$sy. 170,00 

ATOM T2K + 12K Assy, 199 00 

ATOM Power Supply 8.00 

ATOM Econei 70,00 
ATOM Eprom 

Programmer 40.00 

Prog- Power Toolbox 24.50 

ATOM Disc Pack 375,00 

ATOM. QBC ROM 4300 
*10% off Acom & Bug- Byte 
ATOM Software 

PERIPHERALS 
Printers (Atom or 8. B.C.) 

MX80T 290.00 

MX80T/3 299.00 

MX80FT/3 340.00 

MX82 330.00 

MX82FT 362.00 

MX100/3 440,00 

GP80 18500 

8&C or ATOM Jumper 15.00 
Monitors fB.B.C.) 

BMC 240,00 

Microvitec 260.00 

2114LRAMS 0,89 



VIC-20 CPU 
VlC-20 C2N Cassette 
VIC Printer 
V!C Floppy Drive 
VtC Merrio*v E^tp. Bo9rd 
VIC 3K RAM Cartridge 
VICBK RAM Cartridge 
VIC 16K RAM Cartridge 
VIC Programmer's Aid 

Cart- 
VIC Super Exp. High 

Res. 
VIC Machine Code Can, 
VIC Joystick 
"10% off VtC Tapes and 
Games Cartridges 



£ 

150,00 

34.00 

187.00 

304.00 

9800 

23.50 

35.00 

56.50 



27.00 

27.00 

27.00 

6,50 



B.e.c. 

A - B Expansion ->- Test 90.00 
Parr Expansion (32K RAM * 

Printer h face) + Test 46.00 

RAM Expansion Kit 26,00 

Printer Interface Kit 9,83 

Bus Expansion Kit 8,65 

Analogue Input Kit 9.90 

* Pieasa Add 15% V.A. T * 

* Orders Over £30 Pf?st Free * 
" Orders Under £20 Add 50p. 

Postage * 

Books ft Software — Spares and Repair Service 
Send for Stock/ Price Lists 

D.A. Computers Ltd. 

184, London Road, Leicester, LE2 1ND. 

Telephone (0533) 549407 




BYGER BYTE 32K 
+ Ram Pack 



Why put aside your 16K Ram Pack 

when you can use It together with the 

NEW BYGER BYTE 32K + Ram Pack. 

The result being 48K of memory!! 

[ling leads or wires and no extra power supply required, 
all you need do is plug existing 16K ram pack into 
the back of the NEW BYGER BYTE Ram Pack. 



And BINGO!! 48K of memory. 
TheNEW32K + Ram Pack 
is t&sted and guaranteed with 
the following 16K ram packs; 
8ug Byte, Sinclair & Downsway 
Please telephone for further information. 



£39.50 



inc 



Please rush me by BYGER BYTE 32k Ram Pack 
NAME 



ADDRESS ,,..,,.,.,..... yea 

PLEASE MAKE ALL CHEQUES PAYABLE TO 

Phoenix Marketing Services 

Oaklands House, Solartron Road, Famborough, Hants. GU14 9 QjU 

Tel: (0252) 514990. 
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ZX81, SPECTRUM OWNERS 

IT'S HERE? THE BOOK YOU'VE BEEN WAITING FORI 

LEASH WITH YOUR SINCLAIR MICRO-COMPUTER 




t 


* ACORN ATOM ■ 




■ 1 


1 '£1 


*Ht' Hi Some^fte'c in the OJd 

k _^^K , JH Coumrv Hfitisa. The farrnsuft 




BY FRANK oown ■ =r 




FS 


s-^\ 


alaaaaV' ^ 


AFRICA DIAMOND was 








m *?W z 


iCfPaBRr-', 


hidden. Legend has It that 




^™ m "^( 


UHW A.T THt.ihi PhKXjRAHSl- 




fe :*": 




possession of (he gem will 




f<> c3 


*LPt«ISEJiCAL GH.[>ER Incut ue to «0 
uauSs- T*» eonputor aorta thti , 

•A-HTJ-MTCKAfT fUj4 A v*rv pntrwabl* 




1 J %£ 


■'i l^nBppa^n give counEless w/ealth and 
p WP"S- - 3 «vw magical powersl 
KOlflQfB *■ JH Howtvff, to take The gem is 






*\~ 


W^j&iwvf- - ■*> IT no easy task! Vampires 
W^grffS^acLqB dwarfs, wild dogs, to name 




• ■ f 


gam? . 




• y- r*® 




\o/ 


>tfl5tTV.A..-.r work* out ill mo inform- 






rYiii a few. have taken over the 




itidn you rufvd to knaw ftbeu- 




dBJj^Sliv B J^H 


CHaV V house, and will welcome you 




port9444 Icmus fee hwn purcnaa*. 




? '"""k ^f 


e '. . 1 -j 


wiih open jiWKi All this 




!.v v.-^y 


makes the AFRICA 




^W —1* 


•L*AklSC Draw tr*m, t aC** . piktr 




■_ -» I. 1 " aaa^JaP 


DIAMOND a true test ol 




yoor drawing* co«w aliva. 




.ijLEP i 


^^5^P"^^^Dtt^ 


cunnning, inleNtgence and 




Cf.LeMtui.fi Print unt j cjlandir 




i i • 51 


' i*9 HM^ wit Are you smart enough 
1 ' H W [0 tak& the gem ? After all. 




starting *n any year* 




- P^E 






B-J jf* 1 * "*fl 


r ^a MkIu ^.^,1 ■ ■ the most von 




^^ J |k a ocoRsi- 


i i"rrr ft w»tiTif*i stana uo ta 2fl 




Km. Jfe N 




^r^KKV^^B havp In \cisr 




Hl J CftllBn ID &e 


nam! ,md addfeaset. MelM Jpttaca 
rajU , 






l*i . 


* - 


V *?z. 


^D is your life! 








*>* 


* v * 








"Iffl fL'EriSlNC TVT3MT; An anaiina 
typing piiscjrjr vfilcn f ebch bci' < up to 




~**^"B 


~- ' '^Lm ■" 


»M 






*^ ra • 


£90 word* from your text and ffVary 

tip* you typ> in * nnir lattar, it 
itt**>piD to tu»-lo «t ilw word you 




RAMTRONICS 


W i 


f 






■pa- curra-mly typ.rvj, if en* 3iwas« 

printed wiluy the lit*, m cocnrcL, 
tin COmpluUr Kurd Is pldCvd vith 4 
follow Ifift apicu in dm ilrokn. 




An advanced adventure gwrte written for the ACORN ATOM. 
AFRICA DIAMOND was written to give you a full 10K of program 








powfjr (ot lh6 rfrg, 


utor expanderf ATOM, in doing so AFRICA 






»:^.njft,Mi4V nuts Urawa J map of thu 




DIAMOND hat used techniques new to ATOM programs. 




Icitiati "-jIi:-. 4nd worsts through 4 lb 
round quit In mil*9) JW1 rnvw 10 pick 
cat th4 Mr* 9f Uw I lushing 
location. Very odticat lona} . 

*UM If you rwvT * fuIi->J.»d 
hwyrxwid, you edit teach youiwir to 




THE AFRICA DIAMOND 




Please rush me AFRICA DIAMOND. 1 enclose cheque: /PG for only t 
£0 (futly inclusfvet. Payable to Ramironics. 






trP"» 














al'rograra not HuitjSH! for Spectrum ■ 






l*itft with irour Sinclair niero-coi*piii*r t? inciuiiUv* 

Boo* w*«i B*t of uintui iR.lij Inclusive 

S*nd f.O. or ero3i<jd chtHjut u» payable to ni,l'.L,aoriovjr,, top* 




















Hr . J* , L . nu-nava. n. 










20 ujxoji urlve, 

SLcruyQito, 




Send to: 






!,» .L.-!.LL'f L,. J ] -K 




RAMTRONtCS, P.O. BOX 173, LONDON SE24 9Q2 
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BEFORE YOU BUY 
YOUR MICRO ! 

COMPUTER, PRINTER, DISC DRIVES & ACCESSORIES 

ALMOST EVERY MAKE OF POPULAR COMPUTER STOCKED 
AT PRICES WELL BELOW RECOMMENDED RETAIL 

GIVE US A RING 
ON 01-441 2922 

AND SAVE £££'s WITH THE 
LOWEST PRICE GUARANTEE 



All products Garry a 1 year guarantee (parts & labour) 
Pay and extra 10% for a 2 year guarantee 



Spares 



&ie 



pati s 



on 



exp*e sS 



even 



\i 



MRll 



OBDE* 






aft 



taofiSwa ^ OItv 



SERVICE 



*» gss *" 



Many 



New 

products 

arriving 

daily 



'ft 



one 



over 



'tems 
deserve 



INSTANT CREDIT 

mt pay the 

deposit by Credit 

Card and 

take it away 



?S>. 



<^l£} 



iri«*S, 



osi° 



t&& 



YE*** 



MS* 



MAIL ORDER SHOP 



viop 



e \ess 



otv 



5oft^^ e 



» B , -.. H Station Road , New Bamel , 

"Europes Largest Discount Hertfordshire, ens iow 
Personal Computer Stores" (Close to New Bamet br station 

Moot gate Line) 

Telephone 01-441 3922 i Sales J 
Telex: 298755 TELCOM G 
OPEN (BARNET) - IQam 7pm - 
Monday to Saturday 



TELEPHONE SALES 
OPEN 24 hrs. 7 days a week 

01-449 6596 



I -4 49 6536 



/0& Ml /fa 1 '/ #&£ 




n*) 



FOR THE INCREDIBLE 

ZX Spectrum 



AND THE ZX81 



Available since July 1st. probably the litii 
Spectrum Software m the kvorid fas was ow ZX81 
software!, tiere it is: 

SPECTRUM ARCADE PACK 1 
lejiu'ing. Mi&sil* Commander; defend you* city 

against iCBM's sireammg from the heavens, causing a series of muHiCQtoyred noisy explosions, you must also 
deal *vith marauding enemy bomber* There we lOatulitvets. aa the city quakes- under a nuetsaraitack you are 
given an on screen score Lunar Lander; failing towards (be lunar surface your lander must be brought to a 
si'e halt on the green moon, a new surface « generated, on each run. You nave only rirrwied time and fuet 
This program makes Ml use of the Speclrum H.RES graphics and programmable characters. ALSO, m the 
same package, AVALANCHE, a 
bicjknu! game wh-eie knocked 
brides doc I ju<-f disappear the^ 
drop — on you! PATTERN. 
spectral Kolaidescope. PLANQ, 
turns the Spectrum in 10 a musacal 
insifunwnt These programs use- 
m/code and exploit toe fuaest 
Sound and Hi resolution graphics 
potential troin your Spectrum. 

£5.00 (the entire package! 

Available end o! August: ARCADEL 
PACK II, featuring two more all 
time favourite Vi4eo Arcade g*mes. 



ZX BUSINESS SYSTEM 



New imugDWl in m*ny t*rt«r«n*«. com** w:H PURCHASE., SALtS S-EGuEFi 
to? 100 * cnlne* per week don daybook »n*hrm. VAT .ntl. and Mid., lotati. 
fhtuword prOHKPOn ptuiiruny men vxcvlMint lemurs* Youaiio geuSIQCK 
CONTROL MAIL LiSt and PHONEBOOK E *** la use, dcwqrwd i or everyday 
amall buUn«<aei.. ineJwks imvivCWn ewk and Up* El 7.00 incl, VAT. 
And does tno 10b o! lyMem* ctwiing hon^rae* 01 Oftunai. 





ZX AUTOCODER 



wrong fnochin* cooV 

Some lm* ■<. some, hate it bui AUTOCODER iw*t «»:» anwih it Htkmfaa v6v 
produce machine coda- prtKF«m* from BASiC Eivr <C 11H *«Vi v#y ryapful. 
Corrvrrrs PWI F-RrtSTAT. IF THIN, GOTO. GOSU8. LET INKEY*. PO«E. 
PEEK. CL5 etc ALL 15 Winer 

MORE DEALERS ARE INVITED 

ZX VIDEO GAMES 

Tni% (ami paefcaac of tolrwire to be released mutr surety tr*Th*nio*r. jmainig,, 
4v#4atM i" "Jhm yvwkt It faahjira on one ututte alt Ihc Ust action mocnlne 
<x>Qtt gmtm rhgt ciih«r cijrtHHrawwremhi *H! Ftw fS OO-HMfh. but w» irttatrta to 
tmna you J*[hc1<jHo*rtifl Machine Coo* Arcaoa name* ht mji pn« Not only 
*r* ilwy **{■*•*»' * itir fn> nwu-f Uu" tMfy pre al ih* f ineji hjuMtv .ivarUtar 'or 
IhcZJujI gxVStPnUira 

UFO BOMBER 



V«Xj *e nn J i»MiOri li> rtrnTrDy <rT«rm* ru*; puPV* ana m*l*«*DOrW e«Jhl 

<yi*ciioni of movtrreni ihrourjh c*set. Joet O^n-p* ami r>v«r rMMy lunar 
lB'r*n, Yov diOfi unori bemt» and can wafta *Wi tftt' ■gu-- thai f-im 
sv*an";rj) Ijmi thai!* Th.v yjmc pi ccnpiflciy sddictvc, ana gn-ei you an 
w.'1'Cn jjnd Hi kotd. 

SPACE INVADERS 

rtwi ■» nftt ov "vcrtian", :r>4 13 jvji «M> rh* i«»l (Ivna, *rffh touf typci ot 
crawling K'iidura d«'eocef lh*1 C'urrilj!* as thiry Vi Tilt. UFQ't. 'or »»»* 
»«'», Qnawsri 1*0"^ jr.j Mi scoffs Tha oarrr .a br»!(.jnr 



GALAXIANS 



W>vp jilrrr '.v.nf crl wM-tp-^q itvad&ri drop :rww bonbt *t you VOui (Wv. 

nope 11 !t> ioJflf »nd deiln^- th«m Thu 4 1 rrwfj aooktrvr ywm. j''d wl 

guiuHTifre r.hai irv» g3rn« a *. iruka y*«r ZXB1 roaJv co-nc to tte 

Tn* gaire eatk e«fi* n* «arri« c:ner> exc^ng mKrvic corJ* g*m*t. bug you'l 

havr to jjfl 1 copy to tmd: eui *rfu; ih«v )W 

W* aferaoKtuly ouaranwe ih»» (B4 mrf- 1« •-'■* 6*%! vjiye U*rt. OP ic«eo (jan-ei 

aoftvwit yaw "**i» *vf had, tor ouantny J- n <? Qvavhr *<> m^w* mr*., _ u *t .**• 

f orTCtpne Mrhrj i\ari tiad 1^-5 pack. «nqunt #1 your local roritCrjlar »hps. vr Hnd 

sn fa. ,1 [a „t. 



SHOWROOM 









16K PACK 123 



Pack 1 ,2 & 3 includrr jll of 

AIR TRAFFIC CONTROL. Arurnar,rMj radar screen Of busy OirpOfT Shcnvn . You 

must hcing planes into Hnd: INVA0£R& SELFPL AY. PHOVEBOOK - teen 

irrends' and Ktatne* numfaers on c«uene. COMPUTER dating, who will it 
pick tor you and those around you for a laugh ADVENTURE ATLANTIC: you 
may becOn* very rich or marooned frjowf 6REAKOUT SQUASH: 
LANGUAGE TRANSLATOR: translates any European language to any Olhtr 
co.vputapunt: predict hofbtr rjt*i and lootban poofs with you ZX. 
INDISCO. video toauvacet OftAyGHTS computer chequeis, with kmsi. 
BATTLESHIPS, nautical naval bailie 41 home MASTERMIND: bum loaiet. 
see rf you can bent J mKroeKCtroic mind. 
THIS MASSIVE PACK OF SOFTWARE IS ONLY CS,00 

Air Traffic Control {ZX81 1 Space Invaders (ZX81) 







Please send me as soon as possible the following: 

I r_ e_ 

c. 



Optnirtg ih^rtty oponntr Scaij'c Part. Otirtfcn. Ma~Khew 
AM area* ft' V A Tfi and p&t P ease l* nj i^ 
CONTROL TECHNOLOGY 39 GJcucvstir Road On Croii 
Hydl. Cr>»hhr« SKI* 5JC ■ 06" 



{ I enclose a Cheque/ P.O. for the total 
! NAME 



! ADDRESS 



I 
E 




